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T O 
HIS GRACE, 

ALEXANDER, 

Duke of G O R D O N. 

My Lord, 

I Have the honour, once more, to ap- 
proach your Grace, with a work ori- 
ginally intended to create, in the Britifli 
youth, an ambition to excel in the prac- 
tical arts of trade, which have ever been 
jjcconfidered as the beft fupport of civil po- 
^licy. 

>. The proteAion of arts, and of thole who 
^contribute to improve them, as it is the 
^^diftinguifllcd province of the great, fo, it 
feems to be, of your Grace, peculiarly 
charadleriftical : The whole nation, my 
Lord, early remarked your virtues, and, to 
open a larger field for their exertion, have 
<:alled you into the Britifli (erfate. 

Whilft your Grace's public charafter, as 
a patriot, as a liberal encourager «nd pro- 
moter of every ufeful and ornamental art, 
command our refpe^t and admiration ; your 

A 2 amiable 



, vi DEDICATION. 

- amiable private virtues, as a hufband, fa- 
ther, friend, gain our ftrongeft attachment 
and efteem. 

Allow me, therefore, to congratulate my 
country, in having, at fo early a period of 
life, a friend and benefactor To illuftrious ; 
and allow me, my Lord, at the fame tinie^ 
16 exprefs, on this occafion, my fincere gra- 
titude, and particular attachment to your 
Grace, for the fingular obligations, which, 
your goodnefs to me and my family has 
laid me under. 

I have the honour to be, with the ut- 
moft fubmiflion and refpe£t. 

May it pleafe your Grace^ 

Your Grace's moft obedient, 

Mofl obliged^ and 

Moft humble fervant, 

WILLIAM GORDON. 
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To THE PUBLIC. 

WHOEVER confiders the numberleft 
tranfaftions that diverfify the bufi- 
ncfs of a merchant, muft' readily fee, that 
a perfedl knowledge in figures and ac- 
counts, a facility and concifenefs of ope- 
ration, and fome idea of trade in gene- 
ral, are neceflary pre-requifites to fit a 
gentleman with propriety for the counting- 
houfe, without which, he can be little 
more than a fpedlator, during all the courfc 
of his apprenticeftiip, however important 
and extenfive the bufinefs, and however 
great the (kill and addrefs, with which he 
may fee it conduded* 

The plan of education ufually followed 
in fchools, hath been by almoft conftant 
experience found to be far from anfwcring 
the defign ; nor have former publications 
contributed fo much as cQuld have been 
wilhed to fupply that defed:, the method 
of computation in all of them being too te- 
dious and formal for bufinefs, and the plan 
of accountantfliip fodefedlive and confined, 

and 



viii To THE PUBLIC. 

and in many inftancesfo confufed and pro- 
lix, as to be altogether impradlicable. 

To remove this difficulty, which is one 
of the greateft in the purfuit of bufinefs ; 
to render mercantile computations intelli- 
gible, ealy, and concife ; to iliuftrate the 
method of arranging and adjuding accounts 
of bufinefsjin a train of appofite examples in 
every branch of trade, according to the prac- 
tice of the moft ingenious and experienced, . 
were the prevailing motive of this undertak- 
ing: And the countenance with which two 
former impreflions have been diftlngui(hed, 
gives the author reafon to conclude, thdt 
the execution hath been.infome meafure 
adequate to the defign, that it will be of 
fome importance in forming the BritiOi 
merchant, and enable many to purfue with 
pleafure, what otherwife, perhaps, they 
might have but little reliflied. 

The method of conducting youth, pre- 
vious to the counting-houfe, is fo fully ex- 
plained in the Eflay on Education, and 
the obfervations in every rule fo numei^ous 
and applicate, that there is no room for di- 
reclions in this place. It may not however 
be improper to advife the reader, to make 
himfelf fully mafter of the elements, be- 
fore he proceed to the application, other- 
2 wife 
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To THE PUBLIC. ix 

wife difficulties may occur, which will re- 
quire frequent retrofpeftion, render ftudy 
difagreeable, and greatly retard his pro- 
grefs. 

This edition will appear with advan- 
tages greatly fuperior to the former. The 
Author's practice and converfation have 
enabled him to make many fenfible additi- 
ons, alterations and improvements, in al- 
moft every chapter of both volumes ; ha- 
iring had it conftantly in view, to merit, 
as far as poflible, that favour wherewith the 
public hath honoured his work. 



Glasgow, February 12, 

1770. 



ADVERTISEMENT. 

At the Academy, in the Trongate, Glafgow* 

Youth are boarded and inftru6led in 
Languages, ancient and modern; Writing, 
Figuring, Geography, Geometry, Alge- 
bra, and Merchants Accounts; with what- 
ever may be judged proper to qualify them 
for the Counting-houfe, the Army, the 
Navy, or mechanical Employments, 

By the Author, and proper Matters. 
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THcEdu CATION ofa YoungGentle- 
MAN imended for the Count incj-House. 

ITU a truth, which, the ingenious writers of all 
ages have acknowledged, and conltant. experience 
has confirmed, that comnaerce contributes lo 
the profpcrity of ftates, communities, and individuals, 
in proportion to the wifdom of the laws and regula- 
tions upon which it is cftabliQied, the privileges by 
which it is encouraged, and the judgement and ad- 
drels. whecewith it is condufted. Wife inftitutions, 
and Well-concerted bounties for promoting the in- 
tereft of trade, are the happy effcC^ts of good govern- 
ment i and fuch is the peculiar importance of an ex-. 
tenfivc and well-regulated commerce to thete king- 
doms, that ic is hoped it will ever be the objeft of 
9ur public carei But the beft regulations, and the 
greateft privileges, will fignify little, unlcfs they ba 
^rendered praAical, operative, and ufeful, by the.fkili 
jand addrcfs of the judicious and induftrious merchant. 
It is he who employs the poor, rewards the ingeni- 
ous, encourages the induftrious, interchanges the pro- 
duce and manufactures pf pne country tor thofc of 
another •, binds and links together, in one chain of 
interell, the univerfality gf the human fpecies -, and 
thus becomes a bleffing to mankind, a credit to his 
5:ountry, a fourcc Qf affluence to all around him, his 
family, and himfclf. What extent of knowledge, 
what abilities muft it require, to fit a man for fo 
Vol. I. A great 



2 ESSAY ON EDUCATION- 

great and valuable purpofes ? And yet it is certain, 
that there is not another clafs of men, in the Britilh 
comnvjnity, who labour under greater difadvantages, 
in point of education, than that of the cocnmerciat 
profeflion ? 

A few years are fpent at the granfimar-fchool, and 
perhaps a few more at the univerfity ; but fo little 
time is allotted for the grammar-fchool ftudies, thaC 
few, very few, can carry from thence the knowledge 
or the judgement prerequifite to univerfity-ftudies ; by 
which means a number of years is fpent, and a confi- 
derable cxpenfe laid out, to very little purpofe. Add 
to this, the low opinion that is generally entertained* 
of the ufe of tbofc ftudies among men of bufinefs ; 
which, when it happens to be difcovcred by their 
children, deftroys that emulation and ambition to ex- 
cel, that ought to Ibpport them in the clfements of 
learning ; and, in fine, induces them to confidcr thcf 
whole as a formal drudgery impofedon^them by cuv 
ftom, which continues only for four years. 

At a certain age, not after certain' acquifitions, ar 
teacher of figures and accounts is applied to ; and^ 
in this cafe, the cheapeft market is often reckoned 
the beft. When the round- of this teacher's form is 
once finilhed, the ftudent is then turned over to the 
counting-houfe ; where, if he is found qualified for 
nothing higher, which is too often the cafe, he wilt 
be employed, during the time of his apprenticefliip, 
in copying letters, going meffages, and waiting on 
the poft-office. 

The bufinefs of the counting- houfe lis of fuch im- 
portance, and every moment fo precious to the ma- 
fter, rhaf had he talents for communicating, he hatft 
CO ti'me tor attending to the inftruftion of an appren- 
tice l 
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tice \ who, on the other hand, hath been fo little ac« 
cuftomed to think, that his improvement by felf- 
application will be very inconfiderable. Befldes, his 
(ime of life, and conftant habit of indulgence, ren- 
der him more fufceptible of pleafurable impreffions, 
than of improvement in bufinefs ; the more efpecially 
when he was not previoufly prepared to underftand 
it. Wherefore it is not at all lurprifing, if many, 
who, having no foundation in knowledge to qualify 
them for the purpofes of the counting- houfe, profit 
little from the expenfe and the time of an apprenticc- 
fcip, and from feeing the moft extenfive bufinefs con- 
ducted with all the flcill and addrcfs of the moft ac- 
compjilhed merchant. The confecjuencc is, no 
doubt, fatal to numbers ; and the public intcreft, 
as well as private, muft fuffer greatly by every in- 
ftance of this nature. It muft indeed be acknow- 
ledged, that there have been, and ftill are, gentle- 
men, who deftitute of all previous mercantile inftnuc- 
tion, without money and without friends, by theun- 
rommpn ftrength of natural abilities, fqpported ojily 
by their own 'indefatigable induftry and "^application, 
and perhaps favoured with an extraordinary feries of 
fortunate events, have acquired great eftatcs. But 
fuch inftances are rare, and rather to be admired than 
Imitated. For we have lik^ewifc feen many go through 
all the forms merxtioned above, fet out with large ca- 
pitals, though perhaps without any other mercantile 
accomplilhment but an adventurous fpirit, who have 
•ftionc in the commercial world, while their capitals 
lafted, as meteors do in the natural ; but, like them, 
foon deftroyed themfelves, and involved in their ruin 
all fuch who were unhappy enough to lie within *the 

A 2 fphere 
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fphere of their influence *. Commerce is not a gam* 
of chance, but a fcience ; in which he who is mo(t 
fkilled bids faireft for fucccfs -, whereas the man who 
ftioots at random, and leaves the dire£tion to fortune, 
may go miferably wide of the mark. Parents ought 
by no means to truft the future profpcdh of their 
children in the world to a foundation fo weak or un- 
certain ; and, indeed, it is not reafonable to cxpc6t» 
that the mofl: fubftantial charadker in the Britilh 
community can be formed from an education which 
is common even to the meaneft citizen. 

There never was a time when the neccffity of a re-? 
formation in this particular was greater, or promifed 

more ample rewards. When Britain, by the torcc 

of her arms, hath opened, in all quarters of the world, 
a paflage for an unlimited commerce, which the wif. 
doHi of her councils hath eftabliflied and fccurcd by 
a glorious peace j-^when unanimity, formerly un- 
known, freedom, peace, and profperity, will give new 
vigour to the polite arts ; — when our neighbours, the 
French, who have long been our rivals in commerce, 
will drain every nerve to recover by their trade what 
they have loft by the war j-Trwhen the low intereft of 
money, and the extent of our dominions abroad, will 
induce many people of fortune to ftrike into trade, by 
which means the. ftores abroad will be mqltiplied, 
and many more hands emplqyed j-r-ic is hoped ^ few 
thoughts on the education of a merchant, will neither 
be unfeafonable nor unacceptable. 

• Novlmiis novitios quofdam, qui cum fe mercaturse vix dede* 
runt, in magnis mercimoniis fe implicarites, rem fuara male gef- 
filFe ; et profedlo imperitos mercatores, multis c^ptionibus fuppo- 
fitos, multorumque infidiis expofito^, cxperiei^tia vidcmus. St. is 

To 
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To be able to read the Englifb language with feme 
eafe and accuracy, is certainly prcrcquifite to every 
other ftudyi and it is with pleafurc that we fee daily 
improvements made in this particular. Men of edu- 
cation have not been alhamcd of late to take upon 
them the dircftion of children in reading Englifli^ 
which, but a few years ago, was committed to people 
of very little knowledge. This is a reformation, * 
• which, as it was very much wanted, ought to be par* 
ticularly encouraged and promoted ; although, at the 
fame time, the purpofcs of it (hould by no means be 
extended, efpecially by thofc of rank and fortune, be- 
yond its real bounds. It is imagined by fomc, who 
have reaped little benefit from three or four years at- 
tendance at a grammar-fchool, that the new method 
of teaching fc nglifti will anfwcr all the purpoles in- 
tended by the ftudy of dead languages to a man of 
bufincfs. But this opinion is ill-founded. The ftudy 
of the Englilh language is not yet carried to a prbpcr 
extent ; and if it was, it would ftill fall fhort of the 
purpofes of a liberal education. There is no bufinefs 
whatever that requires a greater correfpondence, or a 
diftion more poHited and concife, than that of the 
merchant -, and it would require a Angular ftrength 
of genius to write even corredly in the Englifh lan- 
guage, unlefs a foundation in the Greek and I^tia 
languages had been prpvioufly lajd. The arts and 
fcicnces, by thefe means, ar^ lajcj open to us, the 
moft ingenious of all ages become our companions 
and acquaintances, whom we may upon all occafions 
with freedom confulc. 

The mind muft be prepared and opened by de- 
crees ; and before we know thq grammar which re- 
i^eds the genius of our pwn lar.gtiagc, \^'c muft go 

back 
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back to the fource for the principles of which it is 
^ompofed. The Roman language never arrived at 
its greateft perfedtion- till it called in the affiilancc of 
the Greek ; and ours would have been void of force 
and harmony without the aid of both. Befides, no 
period of life is fo apt for proper impreflions, as the 
years allotted for the grammar-fchool ; and no leffons 
furnifti more excellent examples of correft writing 
and regular living, than what arc containad in the 
claffics, if they are properly attended to, and judi- 
cioufly improved, it is here, where yowth are furnifh- 
cd with the firft opportunity of paffing a proper judge- 
^nent on what they read, with regard to language, 
thoughts, refledlions, principles, and fai^s, without 
^hich the knowledge of words would be very infigni- 
,^cant. flow apt are young people, unlefs the know- 
ledge of true criticifm be properly laid, to admire 
and imitate the bright more than the folid, the mar- 
vellous more than the true, and what is external and 
adventitious more than perfonal merit and good fenfe ? 
J\nd is It not of feme importance, that youth fliould 
•be fet to rights in particulars To effential ? It is here 
where the tafte for writing and living may be in fome 
^meafore formed, the judgement rectified, the firft 
principles of honour and equity inftilled, the love of 
virtue and abljo/rence of vice excited in the mind, 
provided the grammar-jfchool ftudies be prdperly di- 
refted, and carefully purfucd. Quare ergo liberalibus 
Jiudiis fihos erudhnus ? non quia virtutem dare pcjfunt^ fed 
quia animum ad accipiendat;^ ^irtutem fraparant. Quern-' 
admodum prima illa^ ut antiqui vocahant^ liter atura^ 
per quam pueris element^ traduntur^ non docet liberates 
jtrieSj fed tnox percipiendis locum par at ; ftc liberales ar^ 
tes non perducunt animum ad virtutem^ fed e^pediunt. 

The 
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The ftudy of rhetoric and compofition ougjit bf 
no means to be negkfted by a young gentleman in- 
tended for the counting-room. This will give him 
an opportunity of reducing to pradicc, what former- 
ly he had been only taught to relifh. It will not only 
teach, but accuftom him to range his thoughts, ar- 
guments, and proofsi in a proper order, and to clothe 
them in that drcfs which circumftances render moft 
natural. By this means he will not only be able ta 
read the works of the beft authors with taftc and pro- 
priety, but be taught to obferve the elegance, juft- 
nefs, force, and delicacy of the turns and cxprefTions, 
and ftill more, the truth and folidity of the thoughts. 
Hereby will the connexion, diCpofition, force, and 
gradation of the different proofs of a difcourfe be ob* 
vious and familiar to him, while at the fame time he 
is led by degrees to fpeak and write with that freedom 
and elegance, which in any other way will be found 
very difficult to attain. 

But to fpeak or write well, however neceflary it 
may \je, is not the only objedt of mercantile inftruc- 
tion. It will be of little confequence to have the un- 
derftanding improved, if the heart be totally negleded. 
Man was made by nature for fociety, but the mer- 
chant both by nature and pradice; who, if he is not 
qualified or not difpofed to aft his part well, like a bad 
performer in a concert of mufic, wiltdeftroy the har- 
mony, and render the whole difagrceable. There- 
fore, to tune his mind to virtue and morality, to teach 
him to Wend felf-love with benevolence, to moderate 
his paflions, and to fubjeft his aftions to the tcft of 
reafon, he muft have recourfe to philofophy. 

The principles of law and government ought like^ 
wife to rt}pftitute a part of the mercantile plan of in* 

ftrudion ^ 
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ftruftion ; by which wc arc taught to whom obedience 
k due, for what it is paid, and in what degree it may 
be juftly required : more particularly in Britain, whem 
wc profefs to ob^y the prince according to the laws ^ 
and indeed we ourfelves are fecondary legiflators, fince 
we give confent, by reprefentatives, to all the laws 
by which we arc bound, and have a right to petition 
the great council of the nation, when wc find they 
are deliberating upon any aft, which wc think will be 
detrimental to the intereft of the community, with 
rcfpeft to commerce; or any other privilege what- 
ever. 

When a young man hath been thus accuftomed to 
application, reafon, and reflection •, when his taftc 
hath been formed, and his judgement confirmed \ the 
ftudy of thofe fcicnces which more immediately rc- 
fpedl the counting-houfe, will become eafyand agree- 
able-, but it is ncccffary his teachers (hould keep up 
the fame fpirit and dignity in their inftruAions with 
which his earlier ftudies vcrc animated, otherwife the 
defign of the whole may be-in danger of being fruftra<» 
ted. 

The firft care of a fcholar, who is put under the tui- 
tion of a new mafter, is, to obferve, to ftudy, and to 
found him ; and it generelly holds, that the proficien- 
cy of the one, and the authority of the other, are both 
in proportion to the judgement which the fcholar 
forms of his matter's prudence and abilities; for which 
rcafon, parents cannot be too ftri£t in their inquiries 
concerning the temper, qualifications, and charafter 
of a matter, before they truft him with fo important a 
charge as the happinefs and profperity of their children 
during the whole courfe of their lives. 

Writing, the elements of arithmetic, and the 
a French 
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French language, fhould, I think, be the firft obje<5li 
of inftruc^ion, when a young man is fent to an acade- 
my, to be prepared for the counting-houfc ; and thefc 
ought to be uaght at particular hours on the fame 
day. It is neceiTary that a young man commence 
the ftudy of the French language early, that he may 
be able not only to tranflate, but fpeak and write the 
language with eafe, before he enters the counting- 
houfe. 

Writing is a prerequifite to every other ftep ; and 
therefore no time ihould be loft in making him as 
foon and as much mafter of the pen as poffible. To 
teach arithmetic well, which is another leading ftep, 
requires more fkill and knowledge than perhaps is 
attended to. It is, of all other fciences, the moft ne- 
ceflkry to the mercantile profeffion ; and it is not a 
little furprifing that it ihould by fo many befo ihame- 
fully neglcfted. Before arithmetic is applied to com- 
putations in bufincfs, the powers, properties, and re- 
lations of numbers ftiould be particularly taught and 
explained. Every rule ftiould be demonftrated, ex- 
emplified, and illuftrated in an eafy and intelligible 
manner; and the examples fo multiplied and diverfi- 
fied, that the learner may be thoroughly grounded, 
and have a reafon always ready for what he doth ; all 
the various compcndiums which ferve to abbreviate 
operations, fliould be diftin(Jtly ftiown and demon- 
ftrated that facility and difpatch may be equally fa- 
miliar. When he hath thus become mafter of the 
capital rules in vulgar and decimal arithmetic, invo- 
lution and evolution, he ought then to be introduced 
to geometry and algebra, which of all other ftudics 
contribute moft to invigorate the mind, to free it 
from prejudice, credulity, and fuperftition, and to 
Vol. I. B accuftom 
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accuftom it to attention, and to clofc and demonftrati ve 
l-eafonlng. In the courfe of thcfe ftudics, he fhould 
be taught a new demonftration of all his arithmetical 
rules ; and the whole theory ought to be reduced to 
praftice, in the menfuration offurfaces and folids, 
heights and diftances, and in cbnftrufting the inftru- 

ments he hath occafion to ufe. When praftice is 

thus joined to demonftration, the ftudy of the fcienccs 
becomes eafy, entertaining, and inftru<itive: whereas, 
were a young man to hear nothing elfe but demon- 
ftration, he would foon be wearied of that kind of 
ftudy, and confider it as very dry and infipid: but 
wlien he fees the ufe of mathematics, in laying down 
plans and maps of countries, felling land by meafure, 
afcertaining the price of labour, and determining the 
quantity of liquors for a regulation of their price and 
duty, he muft be convinced of their influence, and 
admire their excellenc/. To complete his mathema- 
tical courfe, he Ihould be made acquainted with na- 
vigation and geography. The firft, after fuch a ge'- 
neral acquaintance with the mathematics, will require 
no great ftudy: but to the laft more time and reading' 
will be abfolutely neceffary. 

The folution of a few problems on the globe, and 
three or four ftudied harangues, will come far fhorc 
of anfwering the defign. A teacher who confiders 
the extent of geography neceffary to a merchant, 
muft fee that the knowledge of the globes is no more 
than the elements of what he fhould be inftructed in. 
He mufl be made acquainted with the ufe of maps, 
the fituation, extent, produce, manufactures, com- 
merce, ports, politics, and regulations, with refpcd 
to trade, of all the nations in the world, not only by 
, public Icdtiires, but by private reading and converfa- 

tiori. 
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tion. This will not be the work of a few diiys or 
a month j and thole who allot no more time for geo- 
graphy, know very little of the fubjeia. Half an 
hour every day for fix months together fprnt in pri- 
vate inftruftion and examination, will perhaps be 
found little enough for a ftudy fo extenfive and impor- 
tant. 

When the foundation is thus properly laid by fuch 
a mathematical courfe as I have been defcribing, 
communicated in that dcmonftrativc and pradtical 
manner, which will join fcience with judgement, and 
conviftion with experience ; the counting-houfe muft 
begin to open, and the arcana mercatorum be expofed 
to view. Arithmetic muft again be rcfumed,*and 
tlie former theory reduced to praftice, in all the cafes 
which can occar to the merchant, the b.mker, the 
cuftom^houfe, and infurance ofSce ; to which every 
obfervation ought to be joined, which will fervc to 
illufti-ate the ule of the different examples in, that 
particular branch of bufinefs to which they may t)c 
applicable. A proper courfe of reading at this period, 
which might be wonderfully improved by theconver- 
fition of a good mafter, upon the fubjefts of infurance, 
faftorage, exchange, and fuch other branches of bufi- 
nefe, will be of Angular ufe, not only to form the mind 
to bufinefs, but, when he comes to a6t for himfelf, to 
prevent many tedious and expcnfive pleas, which an 
ignorance in the pra^'tical arts of negotiating them is 
frequently apt to create. 

To this courfe of reading, afi epiftolary correfpon- 

dence among the ftudents themfelves might, with 

great propriety, be added-, as it would give them 

the practice of folding letters in a quick and dexter- 

,Q\\% manner, accuftom them to digeft well whatever 

B 2 they 
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they read, and improve their diftion, under the cor- 
re^ion ot an accurate mafter, to that clear, pointed* 
and concife manner of writing which ought peculiar- 
ly to diftinguiih a nierchanu Fictitious dii&rences 
among merchants might likewife be lubmiited to 
their judgement, fomctimes to two in the way of ar- 
bitration, and agaip to a jury of fifteen; wbiilt one 
would aii'ume the character of the plaintiff, and an* 
otAcr that oi: the defendant, and eacn give in fuch. 
memorials or reprefencations, according to the nature 
or tnc racts condelcended on, as he thinks molt pro* 
per CO lupport the caule, the patronage of which was. 
aiiigncu him. Thus will youth be accultomed to 
thiiiic, write, and ad like men before they come up- 
on tne I eai Itage uf action y and their appearance m. 
real life, will have nothing of that awkward and (hi- 
pid manner which is generally obferved in young 
men for fome tim^ atter they enter the couacing- 
houfe. 

When a young man hath thus attained to a. proper 
accuracy and dilpatch in figuring, and fome idea of 
the uitfeient branches ot bulinel's with which every 
kind of computation is connected j it is time then to 
introduce the young merchant to book-keepings 
f Wiiich is the lall, but not the leait important branch 

of education previous to the counting-houfe. it^is 
bcco.iie a proverb in Holland, that the man who 
falls, did not underftand accounts. And indeed, how- 
ever much a merchant, who is concerned in an ex- 
teniive trade, may be employed in matters of a 
higher nature, and upon that account be neceilica- 
ted to make ufe of the alliftance of others in keeping 
h'S books, he ought certainly to be capable of keeping 
them himlclf ; otherwifc he never can be a judge, 

whether 
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whether jullicc is done him in thateffential particular 
^ cr not ; neither c^n he have that idea of his own bufi- 

^' Jiefs, which is indifpenlably necellary to the proiperi- 

^ ty <rf his trade. 

( B^ This happy method of arranging and adjufting a 

fV' merchant's tranisadions^ mtift, like other fciences, be 

Qot communicated in a rational and dcmonftrative man- 

tt ncr, and not mechanically by rules depending on the 

tici memory only. The principles upon which the fci-* 

in cnce is founded, muft likewife be reduced to prac- 

ro* tice by proper examples in foreign and domeftic tran« 

u faAions : fuch as, buying^ felling, importing and ex^ 

ti; porting for proper, company, and commiiBon ac- 

p- count ; drawing on, remitting to ; freighting and 

^ hiring out vefiels for different parts of the world j 

i' m^ing infurance and underwriting ; and the various 

J other articles that may be fuppofcd to diverfify the 

bufinefs of the practical counting-houfe. The nature 
of aU thefe tranfaAions, and the manner of negotia- 
ting them, ought to be pa*ticularly explained as they 
occurs the forms of invoices and bills of fales, toge- 
ther with the nature of all intermediate accounts, 
which may be made ufe of to anfwer particular pur- 
pofes, ought tabe laid open ; and the forms of all 
fuch writs as may be fuppofcd to have been conned- 
ed with the tranfadions in the wafte-book^ (hould be 
rendered fo familiar, that the young merchant may 
be able to make them out at once without the affiftance 
of copies. 

As the following work is intended to be a complete 
courfe of mercantile computations and accountant- 
fliip, to fay more on the method of communicating 
them would be unncccffary. Only I wouid beg leave 
to hint, that there are many things, the knowledge 

of 
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of which is better inculcated by public leftures, pri- 
vate reading and converfation, than in the ordinary 
method of teaching, when, perhaps, there may be 
two or more claffes to direct. The national contmercc 
in general *, the trade of the place where we live ; the 
laws, cuftoms, and ufagcs relative to the bufinefs of a 
merchant, the penalties to which he is liable, and the 
privileges to which he is entitled -, the duties; imports, 
^nd Other charges laid upon the Britilh produce in 
other countries, with all the knovirri maxims that re- 
late to the profperity of trade -, will open a Wide field 
for improvement in mattel-s of real ufe to the malter 
^s well as the ftudent. 

When the education of a young gentleman is thai 
condu^fted, from his carlieft years, in a manner calcu. 
liated to engage his mind in the love of ufeful know- 
ledge; to improve his urtderftandiiig ; to form hii 
tafte, and ripen his judgement •, to. fix him in the h^- 
bit of thinking, fteadinefs, and attention ; to pro- 
mote his addrefs and penetration, Jlnd raife his ambi- 
tion to excel in his particular province ; will not the 
tranfition t6 the counting-houfe be extremely eafy 
and agreeable ? His knowledge will be fo particular^ 
and his morals fo fecured, that he will be proof a- 
gainft the arts of the deceitful, the fnares of the dif- 
ingenuous, and the temptations of the wicked. He 
will, in a (hort time, be fo expert in evefy part of the 
bufinefs of the prac'lical counting-houfe^ and be able 
to form fuch a judgement of every thing he fees tranf- 
afted, that when he comes to aft for himfelfj every 
advantage in trade will lie open to him : his know- 
ledge, ikill, and addrefs will can-y him through all ob- 
ftacles to his advancement ; his talents will fupply the 
place of a large capita! ; and when the beaten track 

. of 
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of bufinefs becomes lefs advantageous, by being 
in too many hands, he will ftrike out new paths 
for himfelf, and thus bring a balance of wealth, not 
only to himfelf, but to the community with which 
he is connected, by branches of trade unknown be- 
fore. 

How few are there, even among parents, who, per- 
haps, have felt the loft of a proper education in their 
own praftice, that confider the extent of knowledge 
requifite to make a young gentleman appear with 
dignity in the commercial life ? and how few are there 
among thofe who profefs to qualify young gentle- 
men for the counting-houfe, that have knowledge in 
any degree proportionable to their credit ? The 
reafon is obvious : In every other article of expenfe, 
confidered ais communities or individOals, we are ge- 
nerally profufe : but in that which relates to educa- 
fion, we are (hamefully narrow. This falfe parfimo- 
hy, this miftakeh frugality, prevents men ot genius 
iand education froni appearing as teachers, becaufe 
their talents will turn but to much more account, in 
almoft any other profdfion whatever ; and if circum- 
ftances (hould have rendered it neceflary for a man of 
fome abilities to turn his mind this way, he is obliged 
to divide his ftudies iamong fo many different fciences 
and his time among fo many difFeref\t clafles, to fc- 
ture to himfelf a bare fubfiftence, that he hath nei- 
ther the leifure, the means, ' nor the opportunity of* 
that reading or converfatioh, which is abfolutely ne- 
ceflary to his prAftice, in inftrudling youth in the 
tnoft difficult and 'important branch of Britifli litera- 
ture. And if this is the cafe with the ableft teachers, 
ivhat can be expeded of thofe who became teachers 
tecaufe they were really qualilied for nothing elk? 

For 
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For the inftruftioii of youth in every other fcience, 
we have not only excellent inftitations, but eminent 
mafters, whofe abilities are inquired into and appro- 
ved of, before they arc ada»ttcd to the important 
truft : but in this cafe, great pretenfions, which arc 
generally taken upon the teacher's word, and low 
prices for the articles of education in hisfcheme, arc 
credentials fufficient to procure him bufinefs, though 
neither the teacher nor the ftudents reap much ad- 
vantage from it. 

The art of managing and forming the mind is per- 
haps of all others the moft intricate and extraordina- 
ry, and certainly the moft important ; which, that it 
may be fufficiently ftudied, ought to be properly re- 
warded. It is no doubt the bufinefs of magiflrates, to 
intcreft theftifelves in the education of youth, fincc 
they are the nurfcry of the ftate, by whoip it is renew- 
ed and perpetuated, and upon whom the national pro- 
fperity, as well as the national exillence depends. If 
part of the public revenues were employed in ercft* 
ing academies for training up youth to bufinefs, e- 
fpecially in trading cities, where every matter fhould 
have a falary proportioned to the difficulty of his de- 
partment i if the moft intelligent merchants were ap- 
pointed as fuperintcndants of thefe academies, who 
would take care that none fhould be admitted as ftu- 
dents, whofe proficiency in the languages, rhetoric, 
and philofophy was not previoufly inquired into, nor 
"any fuffcred to- profecutc the ftudie$ prerequifite to 
,the_ counting'houfe, whofe genius was not in fome 
meafure turned to 'aa with dignity in the mercantile 
profeffion; if thefe gentlemen would inquire often 
into the morals and proficiency of th^ ftudcnts, con- 
verfc frequently with the matters on the fubjcd of 

2 trade, 
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trade, and admit the ftudents according to their fo- 
niority in letters to fuch conveifations, and, in (hort, 
take every other method of encouraging both maftera 
and ftudents to induftry and attentioo, (hat they might 
go through the tedious, the diflfcujt tafk with alacri- 
ty and fpitit ; if parents, at the fame time, would fee 
that value upon education which they fomefimes do 

,]upon trifles, and be but ^s caref^il in having the 
minds of their children adorned with virtue and good 
fenfe, as they are in fctting off every thing which re- 
lates to their bodieis, we wdlild then fee a reformation 
indeed. Were this to be the cafe, our youth would 
be long acquainted with the arts of gaining before they 
would learn how to fpend money, and they would no% 
be grown old in debauchery and riot, before they were 
initiated into bufineft. Were this to be the cafe, wc 
sivould foon fee a fpirit of induftry, knowledge, hu- 

' manity, and good fenfe diflPufe itfelf among all ranks 
and denominations, whilft idlenefs and folly with all 
jheir mifchievous train, would be banifhcd the ftreets. 
In one word, our teachers would be men of under- 
ftanding, pur young men would be fenators, and our 
f' merchants would be princes.'? 
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tJNlVERSAL ACCOUNTANftj 

PART li 

The JELEMENTS of ARITHMETIC. 



iNtkODtJGTION. ' 

ARITHMETIC is the art of reckoning by numbers^ 
which, from the various combihations of thefe tea 
Arabiab charaiEten. •, t, 2, 3, 4, $, 6, 7, 8, fi 
teacheth to calculate witb cxpedititin, ekafhiefi and CJife. 

To render operations more fliort and expreffivei witk gretC 
propriety have been introduced the following 



CHARACTERS 



a 






More. 
Lefs. 
Into. 
By. 

Equal to. 



Addition, 

SubtraAion, 

MuhiplicatioD, 

Division, 

tqudlity> _^ 

fignifics^ ^Proportion, J^rcad^ JboU* 

Majority, j Greater than; 
Minority^ Lefs than. 

Extraction of, Square- root. 

Extraction of. Cube-root. 



It is not my prcfent purpofe, nor would it be material, to 
trace this ufeful ah back to its original, or carry it through 
all ti.e different ftcps of its improvement. The Lombards, 
jio doubt, imported It into Britain ; and, for its after im- 
jprovcments. we have been equally obliged to the pfrcduQionS 
add the praftitc of the ingenious. 

^ Cz CHAPt 
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CHAP. I. NUMERATION. 



N 



Umeration teacheth ca read, or ^^rite. any nuoibar 
known, or prc^ofed. 

R l^ L E L 

To read any number, divide ^t by commas into 
clafles of three charaifters; e^ch, beginning at the 
right-hand ; over the right-hand figure of the third 
clafs, make a point ; over that of the fifth, two 
points i over that of the fevcnth, three points, 6fr. 
The number to the left J|and of the firft comma, ex-' 
prefs by tboufamdst; that, whiclii Itiath over it the firft 
point, by millions ; tfrat which* hath over it the fe- 
cond, by billions ; thfiat which hath over it the third, 
by trillions^ &?r* The. left-hand c;harafter of each clafs 
is, ei^preflc4 by hundreds, the middle ope by tens, and 
the right-hand onte by units. 

R U-I. £ II- 
To write doww any propofed number, rcverfe the for-* 
merrulev aod, if any intermediate place is wanting, 
fill it up with the cipher (o). Upon thefe principks 
Is efFedled the following t^ble. 

N U 1^ E R A T i O N-T ABLE. 

1*1 O^ 'O O O'l O O 'O o o •! 60 'O o o 

••• ' ■• ■' 

2. B 2fifo 2 sc 2 trc n'Se 3 ^ c 2 o, 

© ?;: o s o gr^o g o ^^ ^ 



O s 






C 



cu 






D 



OB- 



A 



Chap. n. ADDITION. ii 

OBSERVATION, 

It is obvious from the tablc» that all numben iocrtafe in 
k decuple proportion; aad^ conftqucntly, that, in a feries of 
numbers, every figure hath a local, as well as CnSple value t 
hence ciphers, though they have no limple value, when an* 
neied to fignificant figures, remove thofe figures fo ttunf 
fteps from the units place, and iocreaie* their value accord- 
iQgly. 

C H A P. n. ADDITION of Integers, 

Ddition teacheth to find a fum which (hall be equal 
to feveral homogeneous on^ given, 

RULE. 

Place the nutnbers, each of the fame local value 
under one another fucceffively j then, beginning with 
the loweft, or units place, 6nd the fum thereof by 
coUeding them all together, and, of that fum, or to- 
tal» write down under the column of units what bej 
longs to that name, and carry the number of tens to 
be added with the next column, being the denomi- 
nation to which, in the very nature of numbers. It be- 
longs : of the fum or total of the column o( tens, 
write likcwife down, sUndcr that column, tli€ units 
place, whofe value will be tens, and carry the tens to 
be added with their homogeneous column, which it 
hundreds. Proceed thus through the whole, and 
take down the fum of the laft column all together, 
there being no other to which it can be carried. 
EXAMPLES. 
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(2.) 


(3) 


(4.) 


75468 


74367 


478561 


59374 


37546 


43243 
67548 


3745<> 


38 


18764 


S937 


47 S 


34653 


32764 


5478 


89 


21687.. 


»34«7 


5684 


9 


85464 


54728 




45 



2:^3582 286137 



Illuftration 
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lUuftration tf thefirjl examplif 

3+7=10+4=14+4=! 8+6=24+8=32 ; of which toraI# 
2 bdoogs to the units column, and is accordingly taken dowci 
tkere ; the 3 in its local value is 30, or j tens $ therefore^ 
3+6+8+^+6+4+6=38 tens, or 380 ; of which total, • 
belongs to the place of tens, where it is taken down, and 
tibe 3» or 300, carried to be added with the column of hun-» 
dredf; thus, 3+4+6+6+7+5+4=35, or 3<>oo ; iherefbm 
5 falls to be noted down in the place of hundreds,,, whilft 
the 3 remains tO be added with the column of choufan^s, to 
which it belongs; thus. 3+5+ *+4+*+7 +5=33 1 or, Re- 
cording to its local y4lue, 33^000 ; of which total, the ^ 
to the right hand b taken d'^wn in the place of rhoufands^ 
and the other 3 carried to the column of tens of thoufands ; 
thijs, 3 + 8 + 2 + 3 + 1 +3+7=27, or, in its local value, 
^70,000$ of which film the 7 is taken down in its homuge* 
Deous column, and the % in the place of hundreds of thoii^ 
fands, to which it naturally belongs The whole taken to* 
gether becomes 273,582. 

OBSERVATION^. 

i. Had the units place of any of the fums of the columns 
been o, it is plain that o would have been taken down ia 
that place. 

2. Had any of the fums confifted bat of one place onTyi 
there would have be^n nothing to carry to the bcxt column. 

3. The reaion of this manner of operation is Sufficiently 
demonflrated in the illuftration, being a plai i deduflion from 
the nature of numbers ; and, as all the pans ot any thing 
whatever muft be equal to the whole, the ium or total, thus 
found with lufficient accuracy, ihult be equal to the ieveral 
given numbers taken togcchcr- 

4. Operations in this rule may be prpyed^by dividing the 
numbers into two or three different claflcs, finding the fums 
of thefe feverally, and colfefting their totals again into one ; 
which, if the operations were right, wiJI agree with that to- 
tal which was taken at once. Men of bufincfs prove their 
iummatiofis by adding firfi upwaids and then downwards. 



EXAMPLES. 
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EXAMPLES. 
7458 S4856 • 

5978 34785 

4567 67857 

18003 34158 

8452 51 21 3 

3456 

3978 15886 242869 upwards. 

242869 downwards. 



33889= 33889 

5. Expedition^ as well as exaftncfs in calculating, depends 
much upon improving the memory ; and, as addition occuri 
more frequently in bufinefs than almoft any other rule in a- 
rithmetic« both difpatch and accuracy are abfolutely netef* 
iary : Wherefore, when one is fufficiently accuftomed to add 
the figures one by one, he ihould be gradually led» to take 
them two by two, three by three, by either or more, as ap» 

Eears convenient; which will not only promote difpatch, but 
c lefs liable to errour. Thus, for inftance, the firft four fi- 
gures in the units place, of the firft example, to one who hath 
been ever fo little accuftomcd to addition, will at once pre* 
fbnt the fum of 18, and the other two figures 14^32, tstc^ 

CHAP. HI. SUBTRACTION of Integers. 

SUBTRACTION finds the difiference, called the remainder^ 
betwixt a ieflcr number, called xht fubtrabend, and^a 
greater, called ihe minuipnd^ and is the cooverfe of addition.' 

RULE. 

Place the numbers, each of the fame local value 
under one anotrcr l"cfpc(3ivcly, the fubtrahend in a 
line diredUy uncer the minuend. Then, beginning 
kt the units place, if the figure in the fubtrahend be 
equal to thtc correfpohding in thd minuend, write 
^own a cipher for the difference ; if lefs, take down 
the figure which reprefents the diftercnce ; but, if 
greater, intreale it by 10, and then take down the 
difference 5 remembering at the fame time, that ho\ir. 

i, 4 , ■ 



ever 
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ever oft the minuend muft be fo incrcafcd, the ncxc 
place in the fubcrahend muft be likewife increafed by 
jjnity. Proceed thus till the whole remainder is 
taken down and completed. 

EXAMPLES in Integbkj. 

(I) (i) (r) , (4.) 

Minuend, 84^)7548 54631? 47^-^^478 5741563 
Subtrahend, 3x54^38 257168 39764789 3194585 



Remainder, 52 134 10 2891^9 

Ulujiration ofihefecond example. 

Beginning with the units place, bccaufe 8 is more than 7* 
fncreafe 7 with 10, and 17 becomes the minuend; tbcrer'ore, 
17-^=39, or 1047— 8=9 ; becaulie the minuend was tbu» 
Increafed by 10, the next £gure in the fubtmhend muft be 
increafed by i, which in effeA is i o. and then it wiil be 
6+1=^ ; hot ftill the correfponding figure in the minuend is 
left, and therefore the fame* increafe muft be repeated, and 
then it will be lo+i— 7==4. In the fame manner, and for 
the fame reafon, the next figure in the fubtrahend muft be 
increafed by i, and it will becomes ; the correfpondent figure 
to which in the minuend is 3^ and their difference, without 
any increafe, is 1 ; which is noted down, and nothing car* 
red to the next figure in the fubtrahend> i^c. 

O B S E p. V A T I O N 3. 

1. When all the figures in the minuend are greater than, 
or fome of them equal to their correfpondents in the fubtra* 
hend, it will be obvious, that the difference of the figures piit 
down as correfpondcnis, muft, when taken as one fum, be 
khe difference or remainder required ; for as all the parts of 
any number takeii together are equal to the whole, fo thp 
difference of all the parts of an;^ two numbers make together 
the difference of the wholes. 

3, When any figure in the fubtrahend is greater than ica 
correfpondent ohc in the minuend, the latter, before fubtrac- 
tion, is encrcafed I)y ip ; and, for that leafon, the next fub- 
trahend f!gure is cncrieafcd by \ : bccaufe, from the nature of 
numbers, 10 in any place is equal to i, in the next place tp 
the left ; therefore an equal number increafcs boili fa£iors 
\\ I an4 
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and the difference muft accordingly be equal ; for the faitie 
difference will alway, exift betwixt 9 and 17, as betwixt 19 
and 27, or betwixt 29 and 37, ^^ infinitum. 

3 s If one number is to be i'ubtradtcd from fcveral, fcveral 
from one, or feveral from feveral, it is plain, that they muft 
be reduced to two faftors before fubtra£iion, by addition. 

4. The accuracy of operations in this rule may always be 
proved by adding the remainder to the lubtrahend whofie 
fum, when the operation is right, will be equal to the minu- 
end ; becaufe the fubtrahend and remainder are the pans of 
the minuend* which is conlldered as the whole. 



CHAP. IV. MULTIPLICATION of Integers. 

MULTIPLICATION ferveth inftead of many addiions ; 
and, from two nuipbers given, called the multiplier 
and multiplican4» findcih a third, called the product, which 
ihall repeat the multiplicand fo oft as the multiplier contains 
unity. For the more expeditious management of this rule, 
it will be neccffary to commit to memory the following 

TABLE OH MULTIPLICATION. 



2X 2= 4 

2X 3= 6 

2X 4= 8 

2X 5=10 

2X 6=^^ 
2X 7=14 
2X 8=16 
2X 9=i8 

2,Xio— 20 

2Xi 1=2^^2 
2X12=24 



3X 3= 9 

JX 4=12 
3X 5=' 5 



3X 6=i8|4X 8=32 
9=3^ 



4X 
4X 
4X 



5=20 5X 
0=24'5X 

7=285X1 



4X 



SXi 

5X1 



3X 7=21 . 

3X 8=24!4Xio=:4o6x 
3X 9=2714x1 i=44i6X 
3X10=304X12=48 6X 

3><i»=33'5X 5=2Si6X 
^Xi2=36jsx b=30JbXi 
4X 4=i6;5X r=35'^X' 



8=406X12=72 8X12= 96 

9=4S7X 

0=50 7X 

1=55 7X 



2=697X1 
7x1 



6=56 

7=42 
8=48 

9=54 
0=60 
1=66 



7=49 
8=56 
9=63 
0=70 

i=77 
2=84 
8=64 

9=72 
0=80 



9X 9= 8 

9X10= 90 

9X11= 99 

9X12=108 

J 0X1 0=100 

i0Xil=I10 

10X12=120 

ilXll = I2( 
11X12=123 



7X1 

8X 

8X 

8X1 

8X11=8812X12=144 



R U L E. 

When the multiplier confifts of any number within 
the bounds of the table, the produd: is found at onpe, 
by multiplying every figure, or place of the multiplU 
cand into the multiplier, one after another, begin- 
nins; with the units place ; and the feveral produdts 

Vol. I. D are 
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are wrote down as the fevcral fums in addition ; 
but, when the multiplier exceeds the bounds of 
the table, the produft of every particular digit 
muft be taken by itfclf, the firft hgure of every par- 
ticular produft placed direftly below it's refpeftive 
multiplier, to anfwer the local value thereof, and the 
fum of thcfe feveral produfts will be the produd re- 
quired. 



EXAMPLES. 



87546754 ? Multiplicand. 
8 iVIuItiplier. 



(2.) 
437546754 
12 



(3.) 
47845678978 



II 



^003740344 Produft. 5250561048 

Itlu/iration of the firft example. 
Beginning with the units place, by the table, 8X3=24, 
of which produdi; 4 is taken down In its own place : then 
8X4=32+2, in the lecond place of the laft product, =34, in 
its local value =3^0, whereof 4 falls to be noted down in its 
own place, vi% the place of tens : again- 8X5=404-3=43 ; 
3 ib t ^ken down in its own place, and 4 is referved to be car- 
ried to the product of the fucceeding figure ; then 8X7+4=60; 
here o is noted : 8x6+6=54, 4 is nored : 8x4+5=37, 
note 7 ; 8x5 + 3=43, note : : 8X7+4=60, note o ; 8x8 
+6=70, which is taken down all together, becaufe there is 
no new produft to which the figure in the highvft place 
could be carried. 

Example (4.) (5.) (6.) 

745678 54935^ ^'7540573 

345 ^1^ 30405 

3 

337702865 "^^7" 



37^8390 

2q8?,7I2 

2237034 
257258910 



3 * 

■X' 



270102292 

2®262I7I9 



3 



I 

bounds 



2053571122065 

OBSERVATIONS, 

When the multiplier conlifts of any jnumher within the 
of the table, the reafon of the operauon will be 

plaia 



Ghap. IV. MULTIPLICATION. 27 

plain from what h uh been faid in addition, fince multiplica- 
tion is only a repetition of that rule, (o oft as the muhipliet 
contains unity ; to be fatisfied of which any one may. nuke 
the experiment at pleafure, by finding the fum of any mul- 
tiplicand repeated as oft as the multiplier contains unity. 

2. When the multiplier exceeds the bounds of the table, 
the produ^s are taken partially, and the fum of thefe pro- 
ducts ipud as certainly be the whole produ£t, as it is true 
that the whole is equal to all its parts taken together. The 
reafon of placing the firfl-figure cf every particular multi- 
plier's produdt below its refprdive multiplying figure, will 
^pefir from this confideration, that as e«.ch figure hath a 
iimple and local value, both thefe values mud he retained in 
the prod u£k : forinftance, in the n.ulriplicr of the 4th ex- 
ample, 4 fr(^ (he place in vA^hich it (lauds, is really 40, and 
confequeotly the firft figure of itb prociuft is not 2, but 20 ; 
for which reafon it mult' (land in the place of tens. For the 
fame reafon, 4 in the multiplier of the 6th example is 400 ; 
and therefore 2, the firft fii^urc of its produft, is 200, and 
for that reafon ftands in the place of hundreds. 

3. Operations in this rule may be proved by fhifting the 
favors, the reafon of which is obvious ; but more expedi- 
tioufly by cafting out the ^s. For an example, take an illu- 
ftration of the proof of eximple 4. 

♦74-4=11, exceeding 9 by 2, and 2+5+6=13, excefs 
4+7=11, excefs 2+8— 10, txccfs i, which is noted on the 
right fide of theirofs. The fame is done by the multiplier 
thus, ^+4+5=1 2, exceis 3, noted on the left fide of the crofk 
then 3x1=3. noted, as it does not exceed 9, on the top of 
tlie crofs. If it had been 9, o would have been no^ed ; if 
more than 9 or 9s the excefs. After the fame manner arc 
the 9 s. caft out of the fum of the products, and the laft ex- 
cefs is f(iund to be 3, which is fct at the bottom of the crofs, 
arid proves the operation ro be right, being equal to the figure 
at the top. For becaufe in whatever place any figure ftands, 
taken in its fimple value, according to the place in which ic 
ftands, it will be equal to what remains, after all the 9s con- 
tained in its value are takeh away ; it follows, that the <utn 
of aU the figures of which any number confifts, confidered 
fimply as lo many units, is equal to the remainder, after all 
the qs are taken out of that number, which can be found in 
the real value of each figure of which it confifts. Hence, if 
this lum be lefs than 9, it is equal to what remains when all 
the 9s pomble are takes out of thacnumbex:. But if this fum 

D2 .i» 
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h equa] to, or exceeds 9, the remainder, when jthe 9s 
taken out, will be ecjual to *^1iat rem tins whca the ^s are 
taken out of the given number ; becaufe the number of j^ 
in any number n)uft be equal to the number o( 9s which is 
coQcained in the feveral products, and in the fum of the ex- 
cels of 9$ in thofe parts. 



CONTRACTIONS in MULTIPLICATION. 



I. When there are ciphers on the right oF either or both 
faiftors, tlfey may be negleAed in the operation^ but anntxed 
to the fum of the produdts. 





EXAMPLES. 


7415678000 
123000 


3 


(2.) 

53400 

560 


22747034 
88988136 


3 


3*04 
2670 


912128394000000 


25)9040000 



X 



Hence, to multiply by i and any number of ciphers annex- 
ed to it, is only-to annex thofe ciphers to the multiplicand. 

2. When unity is in the place of tens of the multiplier, the 
produft may be found in one line, by adding the produft of 
that place in the multiplication ; and the fame method may 
be extended by praftice,/to 2-01 3 in the place bf tens. 



EXAMPLES. 



15. 

13120131480 



^X' 



(2.) 

84670000 
23 

1947410Q00 



'X 



8, 



3, It will be found convenient, in applicate qpaeftions, to 

work by the component parts of the muhiplier,'^^ which^ for 

^any'^mill number, will be found in the table : bur if the 

multiplier be fuch a number, for which no component parts 



caa 
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can be exa&lj found, (he neareft component part* nnift be 
taken, and the multiplicand bt-tag added fo often to the laft 
pr^dudt, as the produ£l of the component parts comes Oiorc 
of the given multiplier, or fo often fubtrafted from it, as the 
produA of the pares exceeds tlie ^iven muitipUer, the fum ia 
the one cafe; and remainder in the other, will giye the true 
produA. 

EXAM 



(I.) ^ 

54537543 by 56 
7 



L £ S. 

3741500 by 74 
8 



381762801 



'X° 



2993 o 
9 



4 
4 



3054102408 



2693^8000 Product of y% 
7483000 Produd of z 



276871000 74 

The proof is taken by cafting the nines out of the given 
multiplier, and not the artificial ones. 

4. If the given multiplier is a number exceeding the bounds 
of the tabic, multiply by as many tens as the muitiplier con* 
fifts of places fave one, the laft product by the firft figure o» 
the left hand, the next in order by the fucceeding place, ire. 
the fum of the products of thcfe places gives that required. 
EXAMPLES. 

(1.) (2.) 

SX436843246 by 578 74563000 by 6002 



10 



10 



7X4368432460 
10 

43684324600 
S 



2 J 8421 623ooo==the prodnft t)f 50^. 

30579027220=:the produft of 70. 

3494745968=the product of 8. 

as2495396i88=:the produft of 578. 



745^30 
10 

7456300 
• 10 

74563000 
6 

447378000000 
1497260C0 

447527726000 



5. If. 
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5.^ If the multiplier be any number near loo, 1000, loooo, 
ifc, increafe the multiplicand by as many ciphers as there arc 
figures in the multiplier, and fubtrad the multiplicand from 
itfelf thus increafed as often as the multiplier wants 'units of 
that by which the multiplicand was increafed. 

EXAMPLES, 
(i.) Multiply 8754687 by 999 (2.) 4378 into 9998 

^^ is I fhort of 1000 43780000 

Therefore 8754687000 8756 = 2X4378 

8754687 



87459323^3 



43771244=9998X437* 



6. When the multiplier can be parted into neriods which 
arc multiples of one another, the operation may be contraA- 
cd in the following manner. 

EXAMPLES. 

5697487. (i.) 
96488 



45579^96 = 8x5697487 
1273479376 = 6X45579896, becaufe 60x8=480 
546938752 =2x273479376, becaufe 2ooX48o=96oo« 



549739125656 = 5697487X96488 

Notey One number is faid to be the multiple of another, 
when it contains it a certain number of times without any re« 
mainder. 

Or in a reverfed order, thus ; 
(2.) 5742135 >nto 52575 
52575 

28710675 = 50000x5742135 for 50000 

H2553375 =500X28710675 for 2500 

430660125 = 3 x I43SS337S for 75 

.301892747625 = 5742135 X 52575 

7, If the multiplier be a repetend of the fame figure, multi- 
ply by one of the repeating figures 5 and the figures of that pro- 

duft 
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duA added, as if they had been wrote down in as many pro- 
duAs as the multiplier repeated the fame figure, give the pro- 
duct required. 

E X AMP LES. 

5478<;6789 54018 

2222a 3333 



io9t;7*3Sl^ i62©54 



«i7447356sis8 180041994 

8. When the repeating figure is a high digit, collefl the 
produfb of as many ones as there are digits in the multiplier, 
from the mulflplicand, according to the rule in the laft con- 
traction , which product being multiplied into the repetend, 
will give the true product. 

Example. 784325634 'n^o 7777777 

871471839519374 Produdls collcfted for iiiiiii. 

7 



6100309876635618 Produft of 7777777. 

-There is another contraftion for finding the product of a- 
ny fcries of repeating figures, more elegant than any ^of the 
preceding, but it will come in more properly in the next 
chapter. 



C H AP. V. D I V I S I O N of whole numbers. ^ 

DIVISION findeth how oft one number Is contained in 
another, and is a compendious method of fubtra6tion» 
in the fame fcafk that multiplication is a compendious method 
of addition," • 

RULE. 

Place the dividing number, called th^ Divifor, on 
the left of the dividend, or number to be divided, and 
on the right of the' dividend place the quotient, as 

in 
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in the examples following. The faftors being thus 
placed, point off fo many places from the right of 
the dividend, as are equal to, or not exceeding the 
produft of the divifor, into any one of the 9 digits, and 
this is called 2i dividual: in which, having confidered 
how often the divifor is contained, note the number 
of times in the quotient, then fubtraft the produft 
of that quotient figure, afte-r it is multiplied into 
the divifor^ from the dividual, and to the remainder 
affix the next pl^ce in the dividend for a new divi- 
dual, wth which proceed as before i and if the di- 
vifor is not once contained in any dividual, increafe 
the quotient with a cipher, before any new place is 
taken down to the right of the dividual; if any thing 
remains after all the places are taken down from the 
dividend, it is called the remainder^ which, with the 
divifor, expreflcth fome parts of unity, the number 
whereof is afcertained by the remai;ider, and the 
quality by the divifor. ^ 

EXAMPLES. 

Divifor. Dividend. Quotient, 

12 ) 475678 ( 396391? '5) 784673s C523"5^ 
36 75 



JI5 




34 


108 




30 








76 




46 


72 




45 


47 




17 


36 




15 


118 




23 


108 




15 


(10) 


Remainder. 


85 

75 



(10) 

Illujlraiion 



-1 
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Illuftf^ation of Example Jtrft. 

The divifor 12 is found in the firft dividual 47, three times, 
which is noted in the quotient, and being muhiplied into the 
divifor, prcfcnts a product of 36. which is brought down be- 
low its own dividual 47, and fubtrafted therefrom, by which 
means we difcover a remainder of 1 1 : To this remainder, 
the next figure in the dividend being affixed, we are prefent- 
ed with a new dividual of 115, which contains the divifor 
9 times ; confcquently 9 is noted in the quotient, and multi- 
plied into the divifor; theproduft 108, being fubtrafted from 
Its dividual 1 1 5, leaves a remainder of 7, to be increafed by 
the next figure in the dividend, viz, 6; wiih which, and the 
remaining part of the dividend, we proceed as before, and at 
laft there remains 10 ; which being taken up with the divifor, 
and noted after the integral part of the quotient, expreileth 
ten twelfth parts of one. 

OBSERVATIONS. 

1 . Since, by the above method of divifion, the dividend is 
taken into ts many dividuals as poflible, and the quotient ta« 
ken out of the firft dividual as near as poffible, the defeA 
made the foundation of the fucceeding dividual ^ and this o- 
per^tion being repeated fo oft as there were places in the di- 
vidend to bring down, or quotient- figures to note, it will be 
plain, if there hath beetl no errour in the operation, that all 
the parts of the dividend have been added, and the number 
of times the divifor is contained in thofe parts hath been 
feparately found : And fince all the parts taken together are e- 
qual to the whole, it mufi: follow, that however often the di<* , 
vifor is contained in thofe parts which conditute the dividend, 
fo often muft the. divifor be contained in the whole dividend. 

2. The beft proof of operations in this rule is made by 
miiliiplying the quotient into the divifor, whofe produA add- 
ed to the remainder^ if any, muft be exa£tly equal to the di- 
vidend. 

A proof lefs certain, but much more expeditions, may be 
made by cafting out the nines, as in multiplication, confi- 
dering the integral part of the quotient as a multiplicand, 
the divifor as a multiplier, and the dividend — the remainder 
as a produd. The proof by the nines, in either cafe, can 
only be applied to integers or decimals ; fo that, upon the 
whole, the beft and moft general proof of multifitication is 
divifion, and, via verfa^ of divifion, multiplication. 

VoL.l. ^ E Example 
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Example (■3.) 
375)5478989 ('4<>IOT4f 

375 375 



(4.) 
25476)88350768(3468 
76428 



1728 


73289 




I 19227 


1500 


102270 
43830 




101904 








2289 






173236 


2150 


5478989 Proof by multi- 


152856 






plication. 




39« 






203808 


375 


-^ 




203808 



o 



Proof by 
cafting ouc 
the nines. 



239 



CONTRACTIONS in DIVISION. 

1. In diviJing by unity, the quotient will be found juft 
equal to the dividend ; therefore in dividing by i, and any 
number of ciphers, if as many places are cut off fix)ni the 
right of the dividend, as there are ciphers to the right of i 
in the divifor, the number to the left of the feparating point 
in the dividend will be the integral part of the quotient, and 
that to the right will be the remainder, or fraAional part. 

EXAMPLES. 

Quot. Rem. Quot. Rem. Quot. Rem. 

1000 )4«)78. 567 1000) 545-78 10000)597.8451 

2. For the fame reafon, when there are ciphers to the right 
of any divifor, an equal number of ciphers or figures may be 
cut off from the right of the dividend, and the remaining fi- 
gures to the left being divided by the fignificant figures in 
the divifor, will quote the integral part, and the figures on 
the right of the point, annexed to the laft remainder, will 
give the fra<^ional part. 



EXAMPLES. 
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EXAMPLES. 

(I.) (2.) 

25 35 

107 2^4 

109 245 

78 195 

75 ^ 

34 (2067) 

25 

75 

-Vof^, As aq equal number of 

2ij ciphers was cut off from both fac- 

200 *ors, there was nbthiag to coofti- 

■ tutc a remainder, and therefore 

, y - there is no fraftional part^ 

^75 



3. When the divifor confifts but of one or two figure^, 
the operation may be performed by a mental multiplication 
and fubtraftion ; in which cafe, no part of the work needs 
to be noted but the quotient, and it may ftaod as in any of 
the iubjoined 

EXAMPLES. 

('•) (2.) (3.) 

5)47856743 .8007456 75645-^25=30254? 

^=11439^*5 

95713487- 7P 

4. When the divifor is a compofitc number, divide by its 
component parts continually^ and the laft quotient gives the 
integral part of the anfwer. For the fraftional part, muhiply 
the laft remainder by the laft divifor but one, and to the pro- 
dudl add the remainder belonging to that divifor ; multiply 
this fum by the next preceding cjivifor, to which add its cor- 

E 2 rcfpondent 
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refpondcnt remainder ; and thus proceed, till you have mul- 
tiplied by the firft divifor, and added in the fiiil remainder. 

Example. Divide 745*78^ by 75 
7S=3X5XS\7456785 

*^ 149*357 



3)298271 : 2 



The remainder is found 
by f-yinj5 
2X5+2X5=4f 



99423 : 2 
Or the remainders may be valued, as in the following 

EXAMPLE. 



Divide 37841 by 48 
48=8X6 ) 37841 

8 ) 6306^ 



For 2 when reduced to 6ths=*^ 
and 'tf+y='T>but 1X17=17. 



788 Rem. 24=i; 



8X 6=48. 



The laft method will be found to be moft convenient for 
praftlce, but it will be beft undcrftood when we are come to 
reduAion of vulgar fraAions. 

5. When both fadlors are commcnfurable, it will ftiortta 
the divifion confidcrably, to abridge both factors according 
to the following method. 



57456 by 56 
4)56\ 5745^ 

14364 




11)88X47415665 
8>^ 43«<^5»5 



538814I 



7182 
1026 Quotient. 



* This and the preceding contraftion arc founded on the 
fame princfples, viz. That iF equal quantities be divided by 
equal quantities, the quotients will be equal; and though they 
may at firft view feeni to be one and the fame, they will be 
differently applied, as may be obfervcd in the fequcl, * 

Supplement 
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Supflefjunt to contra^lions in multiplication. 
T. The (horteil method of niuliiplication, when thd mul- 
tiplier is any even part of loo, looo, &c. is by divifion : for 
if the multiplicand is encreafed by a number of ciphers equal 
to the places in the muhiplier, and a part of that produft 
taken for the proportion the multiplier bears to i and the 
fame number of ciphers annexed to it, the quotient will be 
the true produft. 

Multip^ 74185 into 12^ 

125 is of 1000^ wherefore 

8) 74185000 

9273125 Produft 
Muhiply 47S934S ^"^0 333t 
, 3) 475934500^ 

1586448333I Produft. 
2. To multiply by a whole number and a fraction, find 
the produd of the integral part as before, and take pans of 
the multiplicand for the fraction. 

Muhiply 3475 by 5; 54789 6758 Note i of 3=i 
Si 4t 3i of ^• 

1737s 219156 4)20274 

»737t 18293^ 5o68t 

18293! 



191 124 iS342T 

2557424 
3. The digit g hath a property peculiar to iifclf, that 
whatever other digit, with any number of ciphers annexed, 
is divided by it, the quotient will conlift wholly of fuch di- 
gits, and fo many 9ths of an unit over ; hence the following 
method of multiplying by repetends, 

EXAMPLES. 

(I.) (*.) (3-) 

575 by 666 4745 by 777 3..87 by 5555 

6000 7000 • 50000 

j)3450oo« 9)33^iS®Q<=> 9)j893So»<>o 

383333 3^90555 22150CO0 

.383 Subtraft. 3690 Subtraft. 2215 

382950 Produft. 3686865 Produft. 22147785 

This laft concrafttCn will be demonfhated immediately af- 
ter diviiion of dccimals> where it will be better uuderilood. 

CHAP. 
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C H A P. VI. 

ESSAY ON Money, Weightst, and Measured. 

TN the preceding chapters we have endeavoored, with a« 
• -■■ much perfpicuitv rmd concireners as poffible, to (how the 
properties and combinations of abftraf): or pure numbers, as 
far as concerned the funda mental rules of arithmetic, in a 
method that leads gradually to eafcr, difpatch, and certainty 
in calculation. But before we can fhow the ufe of thcfc rules 
in matters of bufinefs, it will be proper to give fomc account 
, of the monies, weights, and meafures,' which the Briti(h 
merchant hath occafion to be acquainted with ; as a proper 
knowledge of thefe is not only intimately cqnneAcd with^ 
but a,Jine qua non in the mercantile bufinefs* 

I. Of MONET. 

In the firft ages of commerce, there was Ihtlc occafion for 
computation, as one commodity wa.-^ bartered for another bj 
the bulk ; a cudom which, even at this day» prevails among 
the favage unpolilhed nations of Chili on the South iea. in 
the land of JtfTo on the Pacific ocean, and other barbarous 
countries : but by degrees, as improvements were made in 
the vorld, (bmething new was added daily to the conveni- 
cncies of life; and ■^% fuch a method of bartering commodi- 
ties was found to be difficult and inconvenient, it was agreed 
among mankind to make choice of one commodity, which 
being in general and conftant efteem, an equivalent quantity 
of it might always remove the difficulty of bartering in kind. 
To determine therefore this fubftancc that (hould be in uni* 
verfal and conftant eiicem, they made choice of gold and 
filver, not only becaufe they were divifible and portable, but 
be- aufe they were more valuable thj^n ' pther metals. Since 
there was a confidefable difference in the nature of thefe two 
metals, and gold was more precious than lilver, both on ac- 
count of its rarity and intrinfic worth ; befides, the cxpcnfc 
in working gold far exceeds the charge which attends the 
working filver, as appears by the \2iX paid ^pon each to the 
foverdgn lords of mints, that upon goldbeing only 5 of 
the hundred, and that on filver 20 : it was therefore 
juH: to afcribe a greater value to gold, ' And becaufe the 
bafer metal ought to be given in greater meafure, that what 
was wanting in quality might be made up in quantity ; it was 

' iikcwife 
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was likcwifc found ncccflary to fix a proportion between them 
by iome certain and determinate rule ; whence it is, that, in 
the prafticc of commerce, though formerly the proponion 
of gold to filvcr was fettled as ten to one, yet the matter is fo 
fettled at prefent, throughout the greateft part of Europe, 
that I ounce of gold is worth about 15 ounces of lilvcr. 
When this fubftance was agreed upon at firft to be a com- 
mon equivalent for any of the conveniences of lite, the par- 
ticular quantity of it to be given as the value of any thing 
clfe, was determined by the bulk and weight only : but after- 
wards, to fave the trouble of proving this weight upon eve- 
ry occafion> it was coined into certain forms by public au- 
thority, and imprefled with a mark of diftinftlon, txpref- 
fing tftc quantity each piece cootancd, fo that it fhould al- 
ways have the fame determined value, and be every where the 
ilMneboth for matter and weight. 

In Britain, as in all other trading places, the current mo- 
ney or fpecie is either gold, filvcr, or copper. The ftandard 
of gold coin is aa carats of fine gold, mixed with 2 carats of 
alloy, in the pound weight Troy; and he ftandard of filver 
coin is 1 1 ounces and 2 pennyweights of fine filver, mixed 
with 18 pennyweights of copper. Thefe maflxs being thus 
proportioned, and refp^aivcly divided into pieces of a certain, 
weight, upon which the current ftamp, authorifed b they 
prince, is imprefi!ed, conftiiute the fcvcral coins we meet with 
in Britain; the value whereof is detcrn\ined by an imaginary 
piece, called the found Sterlings by which we buy and fell, and 
keep all accounts. 

The divifion of the pound The coins ufed in Britain, 

Sterling is :as follows. with their value. 

Farthings, marked - qrs. Gold Coins. L. s. d. 

4 = 1 penny, - - d. The Guinea, =110 

48= 12= I fliilling, s. Half guinea, =0 lo 6 

960=240=20=1 pound, - L. Quarter guinea =0 53 

Silver Coins. 
When {hillings and pence The Crown, . =050 
are wrote together, they are Half-Crown, =0 26 

often in figures diftinguifhed Shilling, =0 10 

thus, 4I5, /. ^. 4 s and 5 d Sixpence, =00 6 

]o|, ue* 10 s and jio, i. t. Coprer Coins. 
10 d. The Halfpenny, =1004. 

Earthing, =: o o J 

There 
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V 

There are fonic gold pieces bearing the ftamp of other 
countries which are likewife current in Britain, namelj, the 
Moidore, =L 1,7 s and the Joannes, =L 3, 12 s and /the 
half and quarter ditto. 

The pound of gold Troy, including the alloy, is divided 
into 447 parts, which are (lamped into guineas, and into 89 
parts, whea (lamped into half -guineas, 

OBSERVATION, 

If an exa£l proportion between gold and filver is not 
xnainiaincd, and fixed ualterably, according to fonic univer- 
fal rule adopted by the generality of the European nations, 
the conf^quence may be dangerous to a kingdom 10 the affair 
of money, 

Suppofe that in fome particular kingdom a money- fyftem 
prevails, that (hall raife the gold above its real value, and 
that in this regulation, indead of the common proportion of 
I to 15, that now obtains, an ounce of gold is allowed to 
beequivalent to i6ouaces of filver, fince luch an alteration 
would raife the gold 6y p^r r^/z/. above its value, and re- 
duce the iilver to juft fo much below its worth ; it Is, evident 
that this increafc of the current price of gold would natu- 
rally caulc the filver to be exported out of the kingdom ; and 
as gold would be imported in its f^cad, and increafe greitly, 
the nation muft unavoidably lofe 6\p€r cent, of all the filver 
that would bs thus exported- 

On the other hand, fhould the filver money be raifed a- 
bove its value, fo that 14 ounces fhould be deemed equiva- 
lent to one ounce of gold, while the proportion fhould fland 
thus, the filver money would not only continue in the king- 
dom, but alfo increafe greatly, and the gold coin would be ex- 
ported in the fame proportion ; by which means the nation 
would fuflain a lofs of 74 p^r cent. Moreover, from thcfe va- 
riations two abfurdities would follow : the one is, that both 
the prince and the people would lofe of that part of their mo- 
nied property 6y per cent, fhould the above difproportion fall 
upon the gold coin; and 74 fhould it fall upon the filver. The 
other inconvenience would be, that there would be no fpecie 
to circulate in the kingdom, but either gold only, or filver 
only, according as the one or the other of thefe metals fhould 
happen to be eflimated above its true proportion. To main- ^ 
lain an cxaft proportion therefore between gold and filver, 
are cfTcnti^il points of good conduft, with regard to the prc- 

2 fcrvaiioa 
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iervatioD of money, that are by no means to be ncgleftcd. 
There is another confideration, however, that hath a fur* 
prifing effe<^ on the money matters of a kingdom, and that 
is the balance of trade ; which when it is againft a natioD, its 
money muft be carried to foreign nations, to pay for the ex- 
cefs of goods imported above thofe which have been export- 
ed ; but if it is in its favour, the money wil) not only conti* 
nue in it, but alfo increafe and multiply. 

The Laws of ENGLAND relating to MONET. 

By 20th Edw. I. merchants are prohibited from trafficking 
with money, and importing clipped coin» under the p.iin of 
forfeiture. 

^ihEdw, III. c. I. Gold or filver plate, or coin, not to 
be exported without licence, under the pain of forfeiture. 
Search to be made for falfe coin imported. 

Money not to be impaired in weight or alloy, ajthJE'i/, III, 
i:. 13- 

No coin to be current but the King's own, and siny per- 
fon may refufe foreign coin, 27th Edw, III. c. 14. 

Foreign coin not to be current in England, but to be melt- 
ed down, I7t,h RichAl.c. I. 

Coin or plate found in the cuftody of perfons ready to 
pafs the feas, or in any fiiip, to be forfeited to the King, 
2d Hen. IV. c. 5. 

Treafon to clip or file money, 3d Hen. V. c. 6, 

Gold to be received in payment by the King's weight, 
9th Hen, V. c, II. 

The niint-mafter to keep to his alloy, and to receive filver at 
the true value, on pain of double damages, 2d Heii, VI. c, 12, 

Cviins of gold and lilver to continue current, notwiihftand- 
ing they may be cracked or worn, but not if they are clip- 
ped ; monies clipped to be exchanged at the mint. Coin irani- 
poried to Ireland above 6 s 8 d or Irifh coin imported above 
3 s 4 d to be forfeited. A circle to be made round the out- 
fide of money, 14th and 15th Hm, VIII. c, 12. 

Counterfeiting, impairing, &c. of coin, or foreign coin 
made current, is made high treafon by 14th Eliz, c, 3. and 
4. and by i8th Eliz. c, i and 7. 

Silver coin melted down to be forfeited, and double value, 
13th and 14th Ch, IL c. 31. 

Gold and lilver delivered into the mint to be affiycd, coin- 
ed, and deiiverrd out, according to the order and time of 
bringing in, i8ih Ch, II. c, 5. 

Vol, I. F Buying 
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Bnyiog or felling cirppings or filings^ L. 500 penalty. Pcr- 
fons melting^ coin co be ioipriibncd iix monchs, bcfidcs for- 
fcifurcy ifc^ Perfons apprehending money coiners, &f. to 
have L. 40 reward; and guihy perfons difcovering two others^ 
to be pardoned, 6th and 7th Will III. r. 17. 

Perfons bringing plate to the mint to be coined, not to pay 
for coinage, but to have the tame weight of money delivered 
out. Perfons keeping public houfcs to have no manufaAo* 
red plate but fpooos. Molten filver or bullion not to be 
ihipped off, without a certificate from the lord mayor thac 
oath hath been made that it is foreign bullion, under tbc pe- 
nahy of L. 200 ; and officers may feize the bullion as forfeit- 
ed. Gold or filver not exceeding L. 200,000, may be ex- 
ported with a licence. Guineas not to go for more than 22 x. 
7thand8ihWf//.llI. r. 19. 

Hammered Giver coin brought to the mint, to be received 
at 5 f . 4 d. per ounce ; rectivcrs of taxes, toV to rcctive mo- 
ney at 5 J. 8J. ptr ounce, to be delivered back to the bringers 
in ; and receivers, l^c. to be paid into the exchequer, with 
an allowance of the deficiency in recoining. Silver-plate^ 
isc, to contain ii ounces and 10 pennyweights of fine filver 
in every pound, and to be marked with the two initial letters 
of the worker's name, on pain of forfeiture. Plate received 
at 5 X. 4 d. per ounce to be melted down, 8th and 9th Will. III. 
c. 7. and 8, ^ 

It b made high tfeafon, to make any (lamp, die, mold» 
l£c. for coining, excepting by perfons employed in the nvint, 
l£c. Conveying fuch out of the mint^ the fame. Colouring 
metal refembling coin like gold or iilver, or marking it on 
the edges, is likewife high treaton: and mixing blanched 
copper with filver, to make it heavier, and look like gold, or 
receiving or paying counterfeit milled money, is felony^ 8th 
and 9th /f7//. III. i: 26. ' 

Hammered filver coin rnay be rcfufed in payment, as not 
being the lawful coin of this kingdom, ^th, WiiL III. r. 2. 
^ Any pjerfon maty cut, break, or dcfa<^c pieces of filver mo- 
ney, fufpeftcd to be counterfeit, or diminifhed oihcrwiie than 
by wearing ; but if they fhould, upon trial, appear to be 
lawful money, ^c, to ftand to the lofs, yth and loih IVilL III. 
f.2I. ' • . 

No perfop to make or coin any farthings or halfpence, or 
pieces to go for fuch, of copper, under the penalty of L. j 
for cv^ry pound weight, 9th and ipih Will, c, 33, 

On 
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On a fcarcicy of filvcr coin, for remedy guineas were fvik 
to 21 J. by proclamation 3d Geo. I. ^ 

Pcrfons counterfeiting broad pieces of gold, or uttering 
them knowingly^ to be guilty of treafon, 6th Geo. 11. a. 26. 

Wafhing, gilding, or altering the impreffion of any real or 
counterfeit (hilling, or fixpence, or brafs-moncy, to make 
the one pafs for a guinea, or half-guinea, or the other for a 
ihilling or fixpence, is high -treafon. Knowingly uttering 
falfe money, for the firft offence fix month*? imprilbnment^ 
for the fccond two years imprifonment, and for the third fe- 
lony without benefit of clergy If any pcrfon, knowingly 
Uttering t'alfe money, fhall have about him any other falfc 
money, he (hall fuffer one year's imprifonment ; and coiners 
of halfpence or farthings, two years imprifonment, isc, 15th 

Ceo. 11. JP. 28. 

Quarter-guineas were ordered to be coined in the ift Geo, 
III. of which fome had been (truck in the reign of Geo I. 
but were become fo rare, chat they were fcarceiy to be met 
. with. 

II. OF WEIGHTS. 

As the i^ecurity of commerce depends muth on thejuftne(s 
of weights, mo(t naripns have taken care to prevent their 
being talfified. The ftandard of weights in Britain is kept 
in the exchequer, by a particular officer, called the clerk or 
lompt roller of the market. By the 27th chapter of Magna 
Charta, the weights are to be the (ame all over Ei^land ; 
but as commerce flouri(hed, and introduced a greater variety 
of commodities, it was (round convenient to vary the original 
•weight, and likewife invent others better calculated for dif- 
patch in btifiQef'., which hath introduced a divcrfity of 
weights, in almoft eveiy different county or province. The 
firfl: of all the weights ufed in Britain was a grain of wheat, 
picked out of the middle of the car, which, being well 
dried, b^fcnc the leaft denomination of Troy weight, now 
ufed for gold, filver, jewels, feeds, liquors, bread, and me- 
cjicines. 

TABLE OF TROY WEIGHT. 

Grains. 

24 = t pennyweight, dwt, 
480 r: 20 I ounce, 
C-60 r:240=i2=:i pound, lb/ 

f a APOTHE. 
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APOTHECARIES WEIGHT. 

Is deduced from Troy ; bu( coDvenieoce taught them to 
vary the divifiony for compounding their medicines, accord* 
Ing CO the following 

TABLE. 

Grains. 

20 = I fcruplc, 
60 = 3=1 dram, 
480 = 24 =5 8 = I ounce, 
5760 =288 =96 =12 = i pound, lb. 

AVOIRDUPOISE WEIGHT. 

Was rather introduced by chance, and confirmed by cu- 
ftom. than fixed by any law. The Troy weight was in prac- 
tice found tQ be too fmall for coarfe and heavy goods, luch 
as grocery wares, pitch, tar, rolin, wax, tallow, flax, hemp, 
t^C' copper, tin, iron, lead, ftcel, fifli, fleOi, butter, cheefe, 
fait, l^C' 5 for which, and other fuch goods, it was thought 
• proper to allow a greater weight than the law had provided, 

I J whirh in this weight exceeds the Troy by y, one pound A- 

voirdupoife being equal to I lb. 2 oz. \i dwt. 15-}- grains 
Troy. In lead, they give only 19^ cwt. to the ton or fod- 
der. 

TABLE of AvoiRDWPOisB Ditto Lesser Weight. 

Greater Weight. 

lb- Drops. 

28— 1 quarter, qr. 16= i ounce. 

ii2=i 4=: 1 hundred weight, cwf 256= 16^ i pound. 
22^o=:8o=:20=: I tun. 3584=2 24=1 4=1 ftone^ 

After the union, when the weights in Scotland were at- 
tempted to be reduced to Englifh itandard,' it was found that 
the Scotch Troy pound was equal to 7000 grains; and the 
EngliQi Avoirdupoilc to 7000 : hence, the Scotch Paris, or 
AmUerdajn pound will be to the pound Avoirdupoife as 38 
to 35. Befides the Scotch Troy weight, commonly known 
by tl^e name of Dutch weighty whereof a tabic is fubjoined, 
t^re is another weight derived from it, called Tron weig^t^ 
which, in different places, cpnfifts of a heavier or lighter 

^ pound 
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pound, according ms cuftom hath cftablHhed it. The pound 
Tron weight runs from 20 to 24 ounces generally, and ia 
(osae places, but rarely, falls as low as 19 ounces* 

TABLE of Scotch Trot, or Dutch Weicht- 

Grains. Note, The Tron weight 

36= I drop. is divided in the fame 

576-r 16= I oz. manner as the Troy in 

9216= 256:= 16= I lb. the adjacent table, ex- 

X47456r:4096=a56=::i6=:i fione. cepting the pound into 

ounces, , of which there is 
no certain regulation. > 

'(ATool weight is founded on, and derived from Avoirdu- 
poife. the pound in both being the fame, but the greater 
weights different. 

TABLE OF WOOL WEIGHT. 

PoundS' 

7=. I clove. 
14= 2= I ftonc- 
28=; 4= 2= I todd- 
^ 182= 26=: 13=3 6i=: I wey. 
364= 52= 26= 133= 2= 1 fack. 
4368=624=3 1 2= 1 56 =24= 12= 1 laft. 
Nate I. Some few authors make 8 pounds in the clove. 
2. Woolftaplers generally purchafe their wool by the todd, 
but fell it again, when forted and ftapled, by the pack, con- 
fiding of 240 pounds. 

The REFINERS WEIGHTS. 

Blanks. 

24= I perrot. Nnte^ What they denominate 

480= 20= I mite. carats are the ^\ of a Ibj aaoz« 

96oo=:400=:20=:i grain. or any other weight. 7 

The Weights for Merchandizes ufed in Holland. 

24 grains =: I drachm: 3 drachms, or 72 grains, = i grofs; 
30 grains = i eogel; xo engels, or 4 grofs and 2 grains, = 

I loot ; 
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I loot; 1 6 loots, or 8 ounces, = i mark; 2 marks ^r i 
pound; 8 pounds =3 i flone ; 165 pounds = i waggon , or 
wage; 400 pounds z= l load; 15 pounds z: l lifpoful; 2Cl 
lifponds = I fchippond. 

DUTCH WEIGHTS for Gotb tod SitvEtLi 

3^2 aces = i engel, 30 engels = i oliDCCf 8 otinccs = i 
mark, for grofs gold. 

24 parts =: i grain, 12 grains = I carat, ^4 carats ^:z i 
mark, for fine gold. i 

Note^ The mark weights are about I pit cent. lighter thaa '' 
the Troy weight of London. 

Weights for Mekchandise uled in Hamburc« 

2 loots = I ounce, 16 ounces = i pound, lo pounds = r 
ftone of wool or feathers, 14 pounds =:i difpound, 20 pounds 
r= I ftone ot flax, 8 difpound = i center = 120 pounds A- 
voirdupoife of London. 16 pounds of feathers or wool is a 
difpound, and 20 difpounds = i fchippound of the fame. j6 
difpoqnds = 1 tun of butter or tallow. 

100 pounds of Hamburg = 98 of Amfterdamr: 103! of 
Antwerp = loyi of London. See the table in the compari- 
fon of weights and meafures. 

m. M E A S U R E S. 

The fame neccflity that introduced money and weigh rs* 
may juftly be fuppofed to have introduced mealurea; as cbe 
moft certain method ot afcertaining quantities bought dnd 
fold. The common meafures ufed in Britain are thole which 
follow. 

L CLOTH MEASURE, which is of four kinds. 

1. The yardzr 4 quarters = 16 nails = 36 inches ; bywhicEi 
are meafured and fold all kinds of EngliQi woolen cloths, 
linen, wrought iilks, tape» &c. 

2. The Englifli ell = t ^ yard = 20 nails = 45 inches, by 
which is meafured chiefly a fpecics of fine linen called Hol- 
land. 

3. The Flemifli ell zz^ yard = 12 naik=:27 inches, chiefly 
applied to lapeftry. 

4' The 
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4. The Scotch cfciyV yards 37 mches. bf which grcca 
lineo, and moft of the private or boufe maoufa^tures ia the 
country, are bought and fold* 

II. CORN MEASURES, which arc of two kinds. 
I. Englifh, in which the pint is found to weigh I pound 
Troy» and the fcverai denominations are as follow. 

TABLE of English Dry Measure. 
Pints. 

8= I gallon. 
16= 2= I peck. 
64= 8= 4= I bufhcl. 
256= 32= 16= 4= I comb. 
512= 64= 32= 8=3 2:3 I quarter. 
2560=320=160=40=10=: 5=1 wcy. 
5I2O=640=32O=8o=:20:=I0=2=: I laft. 

Corn» falt» coals, lead-ore, and other dry goods, are mea* 
fured according to this table. Corn is generally fold in Eng- 
land by the quarttr, 5 whereof are reckoned to the ton of 
freight. The ton of wheat weighs between 2200 and 2500 
pounds Avoirdupoife ; of rye, between 2100 and 2240 
pounds ditto; and of barley, between 1700 and 1800 

By the ftandard in hb Majedy's exchequer, every round 
bufhel with a plain and even botton;, i8t inches wide 
throughout, an^ 8 inches deep, is eAeemed a legal corn 
bufhel, and will contain 2 1 50^^ cubic inches ; confcqucntly 
the corn-gallon contains 26iS^ cubic inches. 

2. Scotch, in which the boll of meal weighs 8, and a* 
mongfl the farmers ii) the north, frequently 9 iione Dutch^ 
or Scotch Troy weight ; is divided as follows. .^ 

Lippies. **'' 

4= I peck. 
16-. 4= I firlot. 
64= 16= 4= I boll. 
1024=256=64=16=1 chaldcr. 

Note, The wheat firlot in Scotland contains 2ii pints 
Scotch mcafure, and the bear or barley firlot 31 ; hence the 
Scotch wheat firlot is tp the Englifh corn bufti^l as 100 to 

3, Liquid 
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3. Liquid mcafurc was originally raifed from Troy i^eight, 
as is evident from icveral ftatures, enacting, that 8 [pounds 
Troy oF wheat, properly prepared, fhould weigh one gallon 
of wine-meafure, the diviiions and multiples whereof would 
form the other meafurcs, and be the common ftandard 
throughout the whole kingdom ; yet the invention of a new 
weight introduced likewife a new gallon adjuftcd thereto, ex- 
ceeding the former in the proportion of Avoirdupoife weight 
to Troy, which ferves to proportion the fevcral denomina- 
tions of ale and beer meafure. The fealed gallon at Guild- 
hall, which is the ilandard for wines, fpirits, mead^ pcrry^ 
cyder, vinegar, honey, oil, iffc is fuppofed to contain 231 
cubic inches, on which fuppofirion, the other mealures railed 
therefrom will contain proportionally ; yet, by afhial cxperi« 
ment, made in 1688, in prefence of the Lord Mayor and 
commiffioners of excife, this gallon was only found to con- 
tain 224 cubic inches ; notwithftanding it was agreed to con- 
tinue the computation, upon the fuppofition of 231. cubic 
inches to the gallon, as before. 

TABLE of WINE MEASURE. 

Solid inches. 

231 =- I gallon. 
4158 = 18 = I runlet. 
7276^= 3i'{= 17=1 barrel. 
9702 = 42 = 2-f=i4=i terce, 
H553 *= 63 = 3ic=2 =i4=i hogfliead, (hhdJ) 
19279 = 84 = 4T=:2y=:2 =l4=i puncheon. 
V29106 =126 = 7 =4 =3 ==2:1=1 Jzri butt. 
. 58212 =252 =14 =8 =6 =4t=3 =2=1 tun. 

Ale and beer meafure, as was formerly obferVed, is dedu- 
ced from the Avoirdupoife weight, and therefore the gallon 
xn«ft be much larger than the gallon in wine-meaii re. The 
ftandard ale quart, kept in the exchequer, hath been fuuod 
by experiment to contain juft 70.' cubic inches ; confequent- 
ly the aie-galloD muft contain 282 cubic inches. Hence 
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ALE-MEASURE T A B L E, 

Cubic inches. 1 

a82= I gallon. 
3256= 8=1 firkin. 
45*2=16=2=1 kilderkin. 
9024=32=4=2=1 barrel. 
"3536=^8=6=3=ii=i hhd, 

TABLE of BEER. MEASURE. 
Solid inches. 

282= I gallon. 
, 2538= 9= I firkin. 

5076= 18= a=i kilderkin. 
10152= 36= 4=2=1 barrel. 
15228= 54=5 fe=3=iT=i hogfliead, 
30456=108=1236=3 =2=1 butt. 

Nstfx This diftinftion, or difference betwixt ale and beer 
«tneafure, is only ufed in I^ondon ; for, in all other places,^ 
the following table of beer or ale, whether ftrong or {mall^ 
is to be obferved according to a (latute of excife, made in 
the year 1689. 

Notey in meafuring foap and herringSy 8 galtoos is ^onfi- 
dered as a^ firkin. 

Cubic inches. 

3Si= I pint. 
282 = 8= 1 gallon. 
2397 = 68= 84=1 firkin. 
4794 =136=17 =2=1 kilderkin, 
9588 =272—34 =4=2=1 barrel. 
14382 =408=51 =6=3=ii =:ihog(head. 

In Scotland^ the excife and breweries ufe the Englifh 
meafure ; but retailers and viAuallers in the country ufe the 
Scotch pint, of lOjf- folid inches, whofe divifions and mul- 
tiples are as follow, 

4 gills = I mutchkin, % mutchkins = i chopin, 2 chopint 
= I pint, 2 pints = i quart, and 4 quarts = 1 gallon. 
Vol. 1. . G '4. Long 
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4. Long meafurc, among other improvements, took its 
rife from wheat, three grains of which, properly pieparcd, 
were, in length, made the meafure of an inch, as in the 

TABLE. 



Grains. 

36 z 
108= 
594= 



I inch. 

12= J foot. 
36= 3 = I yard. 
198= i6{=! 54= I pole. 
23760:= 7920= 660 = 220 = 4c=i furlong. 
190080=63^60=5280 =1760 =:320=?8=c mile. 



Note, 4 poles, or 22 yards, is the length of Gunicr's chain, 
confifting of 100 links, each link := 73^4^ inches. But the 
chain for furvcying in Scotland ihould be 74 feet. 

Note, 3 miles = c league, and 20 leagues = j degree, by 
common reckonings ; but a degree of a great circle, meafured 
upon the furface of the earth, has been found, by the beft 
geographers, to be equal to 69^ Epglifh miles = 25 Frcoch 
leagues. 

5. Square meafure was founded upon long meafure, and 
is differently divided in England and in Scotland. 

In Englifli fquare meafure, 144 Iquare inches = i foot 
fquarc ; 9 feet fquare = i fquare yard ; 30 j: fquare yards = £ 
pole ; 40 poles = J rood ; and 4 roods = 1 ;icre. 

Though the ftatute pole be 1 6{- f^et, in meafuring fens 
and woodlands, they ufe a pole of 18 feet, and for forefts 21 
fe^c. 40 poles in length and 4 in breadth, or 220 yards ia 
length, and 22 ia breath, • make a ftatute acr6. The French 
acre, or arpens, is 267 yards in breadth, ^nd 261^ yards ia 
length, and is to our ftatute acre as 19 to 16. 

Mafons meafure their hewq work by the Englifh foot, 
painters and plafterers by the yard. Glaziers reckon only 
H inches to their lineal foot, and 64 to their fquare foot. 

The Square meafure uicd in Scotland is thus divided. 

36 fquare ells=:i fall,' 40 falls=i rood, and4roods=i acre. 

The Scotch acre by ftatute is to the Englifli as 1 00,009 
to 78694. 

In Scotland, flaters, mafons, and paviers ufe the fquarc 
ell and the fall in meafuring their work, and the landfur- 
veyors, the fall, the rood, and the acre. 

There are fome commodities fold by the dozen, of which 
we reckon 12=1 dozen, 12 dozen = i fmall grofs, and iz 
fmall grofs = i great grofs, 

Paper 
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Paper is fold by the foilowing denominations, in which 
24 fhcets rz i quire, 20 quires z= 1 ream, and 10 reams = i 
bale. 

Parchment thus : 12 Ikins = i dozen, 15 dozen = i roll. 

Yarn thus: 120 threads == i cut, 2 cuts =i hcer, 6 hcers 
= I hank, and 4 hankd = i ipindle. 

In glafs, 5 pounds = 1 ftonc, and 24 ftone = i fcam. 

The freight of bale goods is often determined by the tan- 
nage, ID which 40 folid feet are reckoned = 1 tun. 

Having thus given a brief and luccindl account of the 
meafures ufed in Great Britain, for the benefit of the dealer 
in foreign fpirits, ifc. I (hall add Mr. Poltlethwayt's account 
of the different meaiures and Vtflels ufed in moft pans of the 
vrorld. •••'♦ 

Of Measures for Wine and Vinegar. ' 

** The veficls for containing wine and brandy have differ- 
ent names, according to the quantities they contain, and the 
countries where they are made ufe of. 

The veflel called in Germ*iny woeM'r, made ufe of for 
keeping the wines that grow upon the tlhine and the Mo- 
felle, do ordinarily contain 14 aams of Amfterdam, but 
fometimes they contain more and fometimes leis. 

The aam of Amilerdam is a mealure of 4 anckers, reckon- 
ing the ancker of 2 ftcrckans. 

The fteckan contains 16 mingles, each of which makes 
two pints. 

The verge, or verteel, of the wines upon the Rhine and 
the Mofcile, &c. is reckoacd but 6 mingles, that ot brandy 
is counted 6^ mingles, as we ihall fee hcreattei. 

The hoglhcad ot Bourde.iux, according to the juft mea- 
fure, fhould contain ilvfteckans, or 200 mingles of wine ' 
an J lee ; and 12 (leckans, or 1^2 mingles clear wine; fo 
that the tun of Bourdeaux, confiding of 4 hogiheads, con- 
tains 50 ileckans, or 800 mingle«>, wine and Ice, afid 48 
fteckan.>, or 768 mingles clear wine. 

The tun o. B^yonne, and other places thereabout, is rec- 
koned 240 lieckans, meafure of AmUerdam, there being 
likLwiie 4 hog(he<iu& to a tun. 

In E.igland, and eipecially at London, they reckon the 

hogihead 63, and the tun 252 gallons. The la.d gallon^ 

weigtis 7- pounds weight ot London; fo that the 6^ gallons, 

or the hogihead, ihouid weigh 472^ pounds, and the tun 

^ G :2 ^ 1890 
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189O pounds weight of London. The £iid gallon is Cud to 
contain 4 Paris pints. 

I he hogOiead of Bourdeaux fhould contain no pots wkli 
the lee, and too pots clear wine, miafure of the faid place ; 
fo chat the faid poc of Bourdeaux contains about 2 mingles 
of Amfterdam. 

The Bourdeaux tun of wine fliould weigh, with the hogs- 
head, 2000 pounds weight ; and, in marine terms in freight- 
ing of fhips, by a tun is meant 2000 pounds weight; fo that 
when it is faid any fhip is of fo many tuns, it is to be under- 
Aood chat the fhip can carry fo many times 2000 pounds 
weight : though in Holland, Flanders, and other northern 
countries they only talk of lafts, containing 2 tuns each, or 
4000 pounds-weight. 

The Rhenifh and Mofellc wines are ordinarily fold at Am- 
fterdam, the former at fo many florins of about 20 each^ 
currcnx money, and the latter fo many rixdoilars, of 50 (li- 
vers each, current money, for the aam of 20 verges or vcr- 
teeis, the verge being, at that rate, 6 mingles, as already 
faid. 

French, Spanifli, and Portugal wines are fold at fo 
many pound grofs the tun o( 4 hogfheads, and there is 
ordinarily i per cent, rebate for payment in ready money » 
both buyer and feller paying brockerage, each 6 ilivers per 
tun. 

TI>e muid of Paris contains 1^0 quarts, or 300 pints with 
the lee, and 280 pints clear wine, meafure of Paris. 

There are all over France a great many vcfTels for kiceping 
of wine, different from one another, according to the cu- 
ftom of the fev^ral provinces where they are made ufe of ; 
of which, though there be fcarce any poflibilicy to give an 
exadl: account we fhall here fet down the regular f rations 
of the muid of Paris, 3 of which make che tun of Lrance ; 
af.d . as wc have occasion to fpeak of the meafurcs of the 
other provinces of France, we fhall give as diflinft an ac- 
count as we can of their contents. 

The pint of Paris is a meafure pretty well known all over 
. the world ; 2 of chofc pints make i quart, 4 quarts i fex- 
tier, and 36 fextiers i muid of Paris : 3 of which (as is al- 
ready faid) make i tun of France. 

The meafure they make ufe of in Provence is called a milk' 
rok\ that of Thouloufe fhould weigh 130 pounds, and 
ought to contain 66 Paris Pints, which is about 100 pines of 
Amflerdam, 

At 
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At Montpclier, and feveral other pk *« of Languedoc, 
their muid contains 18 fcxtiers, and the fextitr 32 puts ; fo 
that the tnuid, which makes but 35 fteckans, or 560 mingles 
of Amfterdam, makes 756 pots of Montpelier ^ by which it ap* 
pears that the pot of Montpelier is ^ lefs than the mingle of 
Amderdam. However, you muft here take notice that the cafka 
of Montpelier are not all of an eqaal meature, fome being 
^gi^T than others ; and in feverai jrfaces of JProvence, as 
weU as High and Low Languedoc, they frequently tranf* 
port wines, oils, and other fuch goods, 10 vefieis made of 
goat-ikins* 

The butts and pipes of Seville, Malaga, Alicant, Lifbo'n, 
Fort a Port, Canaries, and ifles of Fagel, &c. are likewife 
of diiSferent iiaes ; for the tun of Malaga, con(i{!ing of 2 
butts or pipes, (which they caMper/fmyn at Amderdam), is 
reckoned only 36 or 37 fteckans ; and thofe of other places 
are reckoned at 25 or 26 fleckans the butt or pipe. 

As for the wine at Hamburg and Lubeck, it is fold at f# 
snaay rixdoUars, of 48 ftivers, or 3 marks lubs^ tun. 

Of brandy/ 

French, Spanifh, and Portuguefe brandy, is ordinarily put 
into big calks, which fome call pipes^ others iutts, others pie* 
4es^ viz. according to. the cu(^om of the places, there being 
no pofitive meafure regulated for that liquor. 

In France it is ordinarily put into great calks, which they 
call at Bourdeaux pieces, at Rochclle, Nantes, Cognac, 
Itfontguion, the iile of Rhe, 8cc, pipeSf which (as we have 
already faid)' cont^n fome more than others, there being 
fome which hold at Amderdam from 60 to 90 verges, or 
vcrteels ; and they reduce thofe mcafures into hogiheads, by 
reckoning as under, for 
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27 verges of Cognac, Montguion, Rochelle. and (he 
ifk of Rhe. 

29 of Nantes, and other places in Brirany and Anjou. 
32 of Bourdeaux, and other places in Guienne.. 

32 of Bayonnc, and places thereabouts. 

30 of Amflerdam, and other places of Holland* 
30 of Hamburg and Lubeck. 

27 of Embden. 



In Provence and Languedoc, they fell it at fo much the 

quintal, or 100 weight with the calk. 

At 
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At Bruges they call the verges fefters^ of j6 ftoups to a 
fefter, which they icU at fo much a ftoup. 

At London, and generally through all England^ the]r 
count only by gallons, as we have faid already. 

The mingle of brandy weighs at Amderdam, 2 pounds 
4 ounces ; and the verge» or verteel, about 14 pounds ; at 
ivhich rate, the 30 verges muft weigh about 420 pounds. 

At Bourdeaux, though pieces of brandy contain from 50 
to 90 verges, they reckon but 32 to the hogfliead \ the verge 
IS fomething leis than 3^ pot8« 

You mufl know that whatever there is at Bourdeaux in a 
piece f brandy more than 50 verge s> is called by the farmers 
of the King's duty exces^ or an excefs, and pays fo much per 
verge, beiides the duties of fortie, or exportation (as they caiL 
it) for the 50 verges. 

Thofe that make brandy feldom or never put it in fmall 
barrels, or tierces, except it be defigned for fome particular 
places in America, or eliewherc, where thofe fmall meafures 
are advantageoufly fold to people, who^ perhaps, would «not 
be able to buy a pipe at a time ; for a piece of brandy that 
contains perhaps it of an ordinary piece, coils but v^ry little 
more of freight and carriage than one that contains \ ox \ 
lefs. 

At Hamburg it is likewife fold at fo many pounds grofs, of 
7-5^ marks lubs per povind grofs, or at fo many rixdollars in 
Banco; but at Lubeck it is paid in current money there be- 
ing no bank. 

At Bremen, Copenhagen, and Embden, it is alfo fold at 
fo many rixdollars ; and in this laft place the hogfhead is 
counted but 27 verges. 

At London it is fold by the tun of 252 gallons ; and. in 
fhort, in every country according to the cuflom of the coun- 
try, which muft always be ^riftly inquired into by the dealers 
for their government. 

Of Measures forOiL of Olives. 

The oil of olives is ordinarily kept in. butts or pipes, con- 
taining from 20 to ^5 fteckans, at 16 mingles a fteckan ; 
and there go 717 mingles, or 1434 pints of Amfterdam, to 
the tun of oil. They reckon at Genoa that th% barrel of 
oil of olives weighs i87i- pounds nett, of their weights, 
which make I2<; pounds of Amfterdam; and 14 barrds 
make 717 mingles of the faid place, or thereabout. 

At 
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At Leghorn, the barrel of oil of olives weighs 85 pounds 
of their weight, which is a little more than 59 pounds of 
Amfterdam. 

In Provence they fell it by the meafure of tliat country, 
cMed mi Her ole J coniaii ing C6 Paris pints, which make about 
100 pints of Amfterdam ; and, in fome places of that coun-^ 
try and of Lower Languedoc, they put it in certain vcflcU 
made of goai-fkins, a^ they do the wine. 

In Spain and Portugal it is put in butts and pipes, to be 
carried over feas, and fomc:timcs in great earthen veflels cal- 
led y^rj. 

pf Measures for Fish Oil. 

Coarfe fifh oil is ordinarily kept in barrels, cootaioing from 
15 to 20 fteckans each. 

Of Measures for Honbt. 

ftoney, is kept in many different forts of veflcls of woo4 
and earth, and fold in fome place^jbj ipealure, and in other 
places by weight. 

At Amfterdam they fell it at fo many pounds grofs per ton 
confifting of 6 tierces or aams, or by fo many florins the bar- 
rel, or the 100 weight. The Bourdeaux and B:iyonne hone/ 
jis fold at Amfterdam from 30 to 40 1. grofs the tun. 

• Of Round Measures for Grain, &e. 

As the great diverfity of meafures of capacity renders it ve- 
ry troublefome for merchants to calculate the quantities there- 
of, it will be very neceffary to give an account of thofe that 
^re ufcd in the principal places of Europe for trade. 

The laft is of fevcral ibrts, but all comprehended in thcfe 
Itwo, viz. the fea laft, and that ufcd by land. 

A laft is reckoned at fea both with regard to meafure and 
weight, according to the nature of the goods. 

In meafure, there are allowed to a laft of goods 2 tuns, or 
j5 hogflieads of wine, 5 pieces of brandy, or prunes, 12 
barrels of herrings or peaie, 13 barrels of pitch, 4 pipes or 
butts of oil of olives, and feven quarters or barrels of filh 
oil. 

By weight, there is generally allowed to the laft 4COO lb. 
but> as wool is bulky, they reckon only s* 000. lb. to the laft 

thereof. 
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thereof, and 3600 lb. of almonds and fo likewife they 
make feme abatements of feveral other forts of goods in pro- 
portion to their bulk. 

The land lad is not the fame in all places, there being 
fome difference introduced by cuftom in the feveral countries 
of Europe. 

Of the Measures of Capacity of Amsterdam and 
Holland, &c. ' 

The lad of Amfterdam contains 27 muds, and each ^lod 
4 fcheppels. 

Or, atherwife, the laft of Amfterdam contains 36 facks, 
and the facie 3 fcheppels. 

iSo that the mud is y of the fcheppel, and the fcheppel is 
only 4 of the mud. 

A laft of wheat comfftonly weighs between 4200 and 4800 
lb. rye between 4000 and 4200 lb. and barley between 3200 
and 3400 lb. 

But thofc commodities arefo much fubjeft to alteration, by 
their humidity, &c. that there is but little certainty in their 
weight. 

The laft of Amfterdam makes 19 fextiers of Paris, or 38 

buftiels of Bourdeaux ; and 3 lafts make 4 muds of Rouen. 

The laft of Munickendam, Edam, Purmeran, and feveral 

other places of North Holland, is reckoned equal to that of 

Amfterdam. 

But that of Hoorn and Enchuyfen, being likewife towns- 
in North Holland, is of 22 muds, or 44 facks, of 2 fchep- 
pels each ; and fo is that, of Muyden, Naerden, and Wee- 
loop, fmall towns in the neighbourhood of Amfterdam. 

At Haerlem they reckon 38 facks to the laft, their facks 
coAlifting of 3 fcheppels, 4 of which make i hoedt of Rot- 
terdam, and 14 of thofe facks make i hoedt of Delft 

The laft of Ar^maer, in North Holland, contains 26 
facks. 

They reckon 44 facks to the laft of Leyden, find 8 fchep- 
pels to the lack. 

The laft of Rotterdam, Delft, and Schiedam, is compo- 
fcd of 29 facks, and the fack of 3 fcheppels, of which 10 j^ 
make I hoedt ; where it is to be oblcrved, that the laft of 
thofe places is 2 p^r cent, more than that of Amfterdam. 

At Tergow they reckon 28 facks to the laft, 3 fcheppels 
to ihe fack. ^nd 32 fcheppels to the hoedt. 

2 Of 
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Of the Last of Utrecht. 

At Utrecht they reckon 25 muds, or facks, to the laft, 
loi^ of which facks make i hoedt of Rotterdam. 

The laft of Amersfort is coirtpofed of 64 fcheppels. 

That of Montfoort, Yffelfteid, Vianen, ifc, is greater 
than that of Rotterdam ; it is compofed of 18 muds, and the 
mud of 2 facks. 

Of the Last of Friesl and. 

Thelaft of Lceuwardcn, Haerlingen, and other towns of 
Weft Friefland, is compofed of 33 muds. 

And that of Groningen in £aft Friefland is of the fame 
ZDeaiiire. 

Of the Last of Gueldebland, and county of Cleves. 

The laft of Nimeguen, Arnham, and Dreft)urg, is com- 
pofed of 22 mouvers, and the mouver of 4 fcheppels, 8 of 
which mouvers make i hoedt of Rotterdam. 

At Thiel they reckon 33 fcheppels to the laft. 

At Burenandc 68 fcheppels. 

At Haerderwick they reckon 11 muds to 10 of Amfterdam 

Of the Last of Over-Yssel. 

The laft of Campen is of 25 muds for corn, 9 of which 
make i hoedt of Rotterdam. 

And 9 muids of Zwoll make likewife i hoedt of Rotter- 
dam. 

The laft of Devcnter contains 36 muid^ of 4 fcheppels 
each. 

Of the Last of Zeland. 

The laft of Middleburg is compofed of 4i facks of 2 
fcheppels each, dr a little more ; and that of Flcfling, Zi- 
rickzee, the Brill, and fome other places, is fomewhat dif- 
ferent from it, the fack being there reckoned 2v fcheppels. 

Of the Last of Brabant. 

The laft of Antwerp is compofed of 38 vcrteels, of which 
37t make i laft of Amfterdam. 

Their verteel is compofed of 4 mukens, and 32 vcrteels 
made the fack for oats. 

Vol. I. H At 
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At Bruffcls they reckon 25 facks equal to the laft of Ana- 
fterdam. 

At Malincs they reckon 28 vcrtccb equal to the laft of 
Amflerdam. 

The lad of Louvain is compofed of 37 muds* and each 
mud of 8 halfters. 

At Breda and Stccnberguc they reckon 33T verteels to the 
corn laft^ and 29 for oats; and 13 verteels make 8 facks, or 
I hoedc of Rotterdam. 

At Bergen-op-zoom, they allow 34 verteels to the laft of 
corn, and 28^ tor oats. 

That of Bois-le-duc is compofed of 20^ mouvers, 8 of 
which make i hoedt of Amderdam, 

Of the Last of feveral towns in Flanders. 

The laft of Ghent is compofed of 56 halfters for corn, 
and of 38 for oats. Their mud is <:ompofed of 6 facks, each 
fack of 2 halfters. 

At Bruges, the laft is compofed I7f hoedts for corn, and 
\\\ for oatSy equal to the laft of Amfterdam. 

At SI. Omers, the laft is reckoned 22f raziers, the razier 
confifting of 2 fcheppels. 

At Dixmude, they reckon 3ot raziers to the laft of wheat, 
and 24 for oats. 

At L'Ifle, they reckon 41 raziers to the laft of wheat, and 
30 for oats. 

At Gravelin, they reckon 22i raziers to the laft of corn, 
and 1 8^ for oats. 

Eighteen raziers of punkirk are equal tp ^ne hoedt of 
Rotterdam. . 

Of the Last of Liege, 

The laft of Liege is compofed of 96 fextiers, of' 8 muds 
each: they reckon the corn laft of Tongres 15 muds, and 
that for oats but 14. 

Of the Last of Great Britain and Ireland. 

The laft of London confifts of lO-J- quarters, or barrels, 
compofed of 8 bufhels each, and the bufhel of 4 gallons. 

The bu(hel weighs between 56 and 60 lb. and lo^buflieh 
of England make about i laft of Amfterdam. 

In Scotland they reckon 38 bufhels to the laft, and 18 
gallons to the bufliel 5 and in Ireland the fame thing. 
^ Of 
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Of the Last ofDANTXicK. 

At Dantzick they reckon 36 icheppels to the laft, which is 
equal to 58 fcheppels of Amfterdam. 

They likewife reckon 1 6 fchippondts to the laft, and 340 
lb. to the fchippondt, which makes 5440' lb. to the laft ; but 
they give only 15 fchippondts, or 5100 lb. weight, the laft of 
oats. 

They likewife divide their laft at Dantzick into 16 fextiers, 
meafure of Paris, or 20 bufhels of Bourdeaux. 

They buy and fell their corn at Dantzick, as every other 
thing, by Poiifh florins and grofs. 

Of the Last of Riga* 

At Riga they reckon 46 ioopcn to be equal to the laft of 
Amfterdam ; and they buy and fell it by rixdoUars of 3 flo- 
rins, or 90 Foliih grofs. 

Of the Last of Kokingsberg, 
Six lafb of that place are equal to 7 of Amfterdam. 

Of the Last of Copenhagen. 

They have there fcveral lafts, which difier from one ano- 
ther coniiderably, according to the different forts of grain, 
or other commodities that are meafured by them. Ricard 
makes mention of three feverai for s of lafts ufual in Copenha- 
gen, vi2. of 4^2 barrels, ot 80 fcheppels, and of 96 fcheppels. 

Of the Last of Stockholm. 
At Stockholm they reckon 23 barrels to the Last. 

Of the Last of Hamburg, Bremen, and Embdbn. 

The laft of Hamburg confifts of 90 fcheppels. 

At Bremen they reckon 40 fcheppels to the laft ; and 8 
lafts of Bremefi have held out to 7 lafts^ j 8 muds, and i 
fcheppel at Amfterdam. 

At Embden they reckon 15^ barrels to the laft. 

Of the MuiD, 6"^. of France. 

The principal meafure made ufe of for grain, dfc, at Pa- 
uh and moft other places of the kiogdomi is called muid. 

Uz The 
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The muid contains 12 fextiers, and the fextier 12 bufhels. 

The fextier of good wheat weighs between 244 and 24S 
lb. marc weight. 

They divide the fextier of oats into 24 bufhels, wbich a- 
gain are fubdivided into feveral fmaller meafures. 

Nineteen fextiers of Paris are reckoned equal to i I aft of 
Amfterdam. 

The muid of Rouen contains 12 fextiers, which arc equal 
to 14 of Paris : it ought to weigh about 3360 lb, marc weight, 
and makes 28 bufhels of Bourdeaux. 

Four muids of Kouen are reckoned equal to 3 lafts of 
Amfterdam. 

The fextier of corn weighs 2 10 lb. weight of Rouen* and 
is divided into two mines^ and the mine into 4 bufhels. 

The muid of Orleans ought to weigh 600 lb. and is com- 
pofed of 12 mines, equal to 2i fextiers of Paris, or 5 buQiels 
of Bourdeaux. 

The meafure made ufe of at Lyons, called afnee^ is divid- 
ed into 6 bufhels, equal to /f fextier, meafure of Parisj or 
2t bufhels of Bourdeaux. 

Eight bufhels of Rouen make i fextier of Paris, and 2 
bufhels of Bourdeaux. 

The afnee of Macon makes i\ fextiers of Paris, or 3^ bu- 
fhels of Bourdeaux. 

The 5 bufhels of Avignon make 3 fextiers of Paris, and 6 
bufhels of Bourdeaux. 

The fextier of Montpelier is compofed of 2 emines, and 
the emine of 2 quarters. The fextier, weighing between 90 
and 95 lb. weight of that town, being between 75 and 80 lb- 
marc weight 3 fo that 100 fextiers make i lafl 22 muds of 
Amfterdam. > 

The fextier of Caftres is compofed of 2 amines, and the e- 
mine of 16 bufhels. The fextier weighs about 200 lb. 
weight of that place, which is about 170 lb. marc weight ; 
fo that it may be reckoned that looi fextiers of Caftr^^sniakc 
4 lafts of Amfterdam. 

The fextier of Abbeville is compofed of 16 bufhels, and is 
equal to that of Paris. / 

The fextier of Amiens weighs from 50 to 52 lb« and 5 
fextiers. 

The fextier of Bolognc weighs 270 lb. fmall weight j and 
8 fextiers of that place render 5 of Paris. 

The fextier of Calais weighs 260 lb. and 12 of them ren- 
der 13 of Paris. 

Which 
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Which fcxticr of Paris renders 
'St Valery 
Dieppe - - - 

Havre de Grace 
Amboifc 



At^ 



I fextier. 
18 mines. 
5J. bufhels. 
14 bufhels. 
Saumur - - - - i buQicl. 

Tours - - - - 14 bufhels. 

Blois - - - 20 buflicls. 

Aubcterre .... 5 1)u(hels. 
Barbefieux - - - • 5 hufliels. 

Periguex .... 5 buQiels. 

The fextier of Aries weighs only 93 lb. m^rc weight, and 
the load is 360 lb. weight of that country. 

The load of Bcaucairc is 2 per cent, greater than that of 

Aries. /. , r r . M 

The load of Marfcilles is compoled of four cmmes, and 

weighs 300 lb. weight of Marfeilles, or thereabout, which 

make 243 lb. marc weight ; 100 lb. of which make 123-^ lb. 

weight of Marfcilles; foihat the cmine weighs 75 lb. weight 

of Marfeilles. 

The load of St. Giles's is 18 or 20 per cent, greater than 

that of Aries 

The load of Tarfeon is 2 per cent, lefs than that of Aries. 

The load of Toulon is compofed of 3 fexticrs of that 
place, and the fextier contains li emines, 3 of which make 
2 fcxtiers of Paris ; or, otherwife, they reckon that the bu- 
fhel weighs 31 lb. and that 7I bufliels make one fextier of 
Paris. 

The tun of Auray in Britanny is reckoned 2200 lb. 

That of Audiernc a30# lb. 

That of Breft is 2240 lb. 

That of Hennebon 2950 lb. 

Port Lewis the fame. 

Quinpercorentin the fame 

The tun of Nantes is compofed of 10 fextiers, and 
fextier of 16 bufliels: it weighs between 2200 and 2250 



the meafure being heaped, and 18 or 2c per cent, lefs, 
therwife. 

The tun of Rennes weighs 2400 lb. 

That of St. Malo the fame. 

The tun of Brieux 2600 lb. 

That of Rochelle and Maron 42 buflicls. 



the 
lb. 



if o- 
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Of Spain. 

At Seville they reckon 4 cahies to a laft» each cahy coo- 
iifting of 12 anegras. 

The fanegue of Cadiz weighs Q3! lb. weight of Nlarfcilles, 
, 3^ lb. of which make the load of 300 lb. weight of Mar- 
feilles aforefaid, or 243 lb. marc weight. 

Of Portugal. 
At Lifbon they reckon 4 alguicrs 10 the fanegue* IS &- 
negues to the muid^ and 4 muids to the laft of Amfterdam. 

Of Italy. 

Grain is fold at Genoa by the mine. 

Two facks of wheat, at Leghorn, make 288 lb. weight 
of Marfcillcs. 

Corn is fold at Venice by the fcxtier, or ftaro, which is the 
ordinary meafure, 2 of which make a load of Marfeilles. 

Of the chief Measures of Constantinople, and of the 
East Indies in general. 
There being but about 3 per cent, difference betwixt the 
aunes of Amfterdam and picos of Conftantinople, 100 aunes 
of Amfterdam make^i03 picos of Conftantinople ; 100 picos 
of Conftantinople make 97 aunes of Amfterdam. 

Measures of Fort St George, or Madrass. 

Grain Measures. 

I meafure weighs about ^ - - 2 lb. 10 oz. Avoir. 
8 ditto is I mercal - - - 21 — 

3200 ditto is 400 ditto, or i garfe 8400 — 
1 Madrafs rupee weighs 7 dwts. 1 1 gr. Troy, and is bet- 
ter than Englifh ftandard 14 dwts. 10 gr. in l lb. ; it is 
coualry-touch 9^ China touch 98^. 

Liquid and Dry Measures. 

I meafure is equal to i { pint Englifli of 423 cubic inches. 
6 ditto are equal to i mercal of 3384 cubic inches. * 
4C0 mercals are equal to i garfe of 1,353,600 cubic inches. 
I covid is equal to iBt^s inches, 

N. B. 
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N. B, One meafurc weighs about 2 lb. 8 oz. Avoirdu- 

poire. 

Eight ditto weigh about 21 lb. or 22 lb. 

3200 ditto is 400 mercals, or t garfe^ which weighs 8400 
lb. which is 3I tuns, or 100 Bengal baazar maunds of £2 lbs 
a oz. 2 dr. each. 

Bengal Measures; 

One meafure is five fecr. 
Eight ditto are forty leer. 
The covid (in cloth meafure) is nine inches. 

Of Malacca Measures. 

A Malacca quoing is 3200 chupas, or 800 cantins^ equal 
to 5000 Dutcl^ pounds or 5475 lb. Englifh, or Canton pe- 
culs, (according to the Dutch calculation of 125 lb. to a pe- 
cul), 40 peculs. 

A laft is 2000 chupas, 500 cantins, 3000 Dutch pounds, 
24 peculs, 3285 lb. Englifh. 

Anjengo Measure, 
One Anjengo covid is eighteen inches Englifh* 

Callicutt and Tellicherry Measure* 

One covid is eighteen inches Englifh ; and the Callicutt 
guz, made ufe of in meafuring timber, is equal to 28 ^^ inches 
Englifh. 

They likewife, fometimes at Callicut, meafure their tim- 
ber by the covid and borrebl ; twelve borrebls is one covid 
when the timber is fa wed, and 24 borrebls is one covid 
when unfawed : the price generally is one Callicutt fanam 
fer folid covid. 

Carwar Measure. 
One covid is eighteen inches Engiifh. 

SuRAT Measures. 

Are the larger and IcfTer covid, viz* 
One covid oi 36 inches, and one covid 27 inches. 
By the latter all things are fold, except broad cloth, vel- 
vet and fatin,' which arc fold by the large covid^ or Englifh 
yard, 

Gombroon 
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Gombroon Long Measure. 
* 93 guz are equal to lOO yards Eogliih. 

Mocha Measures. 

Rice, and other grain, are fold by the kalla and tomand ; 
forty kallas is one tomand, and weighs about 165 lb. bur the 
governour's cuflom (of half a kalla per tomand upon ail grain 
fold) being deducted , and the intolerable cheat in tbc mea- 
furing, together with the pilferage from the water-fide lioniCf 
being allowed for, the Bengal maund will not come out 
above nineteen kallas ; whereas one bag, or Bengal maund, 
ought to hold out more than a tomand ; but, for the forgo- 
ing reafons, two Bengal maunds ieldom come out above 
thirty-eight kallas, and rarely that. 

Oil is iold by the kudda, noosfia, and vakia. 

Sixteen vakias is one noosfia. 

Four noosfias, or meafures, one cuddy poiie, about 1 8 lb. 

Of late years the price has been from three to five noof- 
fias per Mocha dollar ; and, computing the dupper of two 
Bengal fadtory maunds to hold out about 67 or 68 meafures 
each, at which rate, the noosfia, or meaiure, weighs about 

Cotton is fold by the hearf, and nine hearfs is \\\ Mocha 
dollars : it generally fells from 30 to 40 hearfs per bahar. 

Long Measure. 
The guz is twenty.five inches Englifh. 
The cpvid is nineteen inches Engliih. 

China. 
Canton Measure. 
Ten punts vc one covid in piece-goods, equal to 14^ 
inches.'* Thus far from Poftleihwayt's dictionary. 

6. Time is a mode of duration, marked and afcertained 
by certain unerring periods and meafures, whereof the appa- 
rent motion and revolution of the fun feems to be the prin- 
cipal. Hence the interval of time elapfed between the centre 
of the fun's appearance on the meridian, and its return after 
one revolution to the fame meridian again, hath been con- 
cluded on by all nations to be one day. Again, from the 
inftant that the fun is in the vernal equinox, or firft degree 

of 
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of Aries, till it revolve round tke ecliptic to the fame point 
again, hath been found, from repeated obfervations, to con* 
^ain 365 days and near ^, and the time of this revohitlon is 
called a tropical year ; which, as it did not amount to an ex- 
afk number of entire days, but the fraAion in 4 years would 
come little Abort of a day ; therefore every fourth year, cal- 
led bijfextile^ or leap-year, was made to confift of 366 days, 
and the common years of 365 days. 

The year, being thus eflablifhed, was divided as follows. 



Seconds. 

60s: I minute. 

3600= , 60= I hour* 
56400= 1440=: 24= I day. 
31556937=525949=8765=365 + 



h. min. fee. 
5+48+57=* ^'^^P- year. 



In almanacks, the year is divided into 1 2 calendar monthSi 
the names of which, and days they refpe^lively contain, are 
immediately fubjoined. 

Months. Days.. 
January, 3 1 

February, 28 

In leap year 29 
March, 3 1 

April, 30 ■ 

For fome particular bufinefs, fuch as payment of wages 
in the royal navy, they ufe the following table. • 

7 days = I week, 4 weeks = 1 month, and 13 months = 
% year. 



Months. 


Days. 


Months. 


Days, 


May, 


31 


September, 


30 


June, 


30 


Oftober, 


31 


July. 


31 


November, 


30 


Auguft, 


3» 


December, 


31 



CHAP. \II. 
ADDITION OF Applicate Numbers. 

RULE. 

WHEN the numbers to be added are of one 
denomination, they mirft be placed and add- 
ed as before : but when the denominations are diflfe- 
VoL. I. I ' rent. 
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rent, likr, or homogcnial denominations, muft ftand 
in one column, fo that there muft be as many co- 
lums as there are denominations given, decrea(mg 
from the left hand to the right, as in the fubfe- 
quent examples. Then, beginning with the loweft 
denomination, find its fum as in whole numbers, out 
of which carry to be added with the next column, 
the units belonging thereto, and not what remains 
fn its proper place ; proceed through the whole in 
this manner, till you come to the integers, or highcft 
place, .which are added as before. 



L. 

5745^ 
6478 

5745 
678s 

678 

57 
j,8 

5 
6 

7 



9 
II 



d. 
6^ 

7i 

Iix. 

lot 

lOi 

9i 
8i 

°' 
9i 



I am indebted as follows ; to how 
much will it amount f 



EXAMPLES IN MONEY 

s, 

IS 
19 
17 
>4 
If 
10 
II 

14 

o 



To A. 
To B. 
ToC. 
ToD. 
To E. 
'io F. 
ToG. 
To H. 
To I. 



L. 

74568 

54789 
4900 

4«9 
5»4 
674 

495 
55 



s. 

18 

18 

14 

^5 
II 

o 

o 



IIX 



77919 19 



77919 19 



Upwards. 
Downwards. 



ILLUSTRATION. 

In the place of farthings exprefled by the fraftions on the 
right hand, in which f is reckoned 2, I find 24, which is 
juft 6d. ; as there is nothing over to be noted, I carry the 
6d. to the column of pence, in which, -including the 6 d. 
I find 97 pence, or 8s id. wherefore the penny fajls to be 
noted -dowp in the colunin of pence, and the 8 s. carried to 
be added in with its proper column ; in the units place of the 
column of {hillings^ the 8 $. included, 1 find 49 ; wherefore, 
as in integers, I note 9, and carry 4 to be added with the 
lo's place, in which I find 13 tens = 6 twenties, and i ten, - 
which is noted before the 9, and both together make 19 s. ; 

the 
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the L. 6 is carried to be added in with the units place of the 
pounds* which are added as integers. 

OBSERVATION. 

1. If the reafon of addition of integers hath been properly 
atten4ed to, the reafon of the lafl operation will be pi^tty 
evident. For iince 12 pence is equal to i fhiiling^ it is plain 
that 97 pence is equal to 8 fhillings, and 1 penny j where- 
fore, as it would be not only inconvenient, but really abfurd* 
to write Ihillings in the place of pence, no more falls to be 
noted in the place of pence, but the penny which is over the 
(hillings, being truly a part oi the next column, ^c. 

2. From the addition of the laft example, it will appear 
very neceflary that the foregoing tables be committed to me- 
mory, othejwiie it will be impoillble to add at all. 

3. It will be found very convenient, in adding ihofc deno- 
minations, in whofe unirs pl^ce you cannot flop by ten, as 
you did id the place of (hillings of the lail example, to make 
a table of the nature of thofe fubjoined, which is effe<5ted 
by multiplying the number in qucftion by 2, 3, 4, 5, ^6*. 
and commit thefe feveral products to memory, efpecially in 

. fuch cafes as more frequently occur in pradlice. 

4. Though the method of performing addition is perhaps 
as eafily difcovered as any other rule in arithmetic ; yet, to 
add with accuracy, and at the fame time with difpatch, re- 
quires a confiderable practice : I would therefore advife the 
young arithmetician, to take frequent exercifes by himfelf of 
this kind, beginning at firft but with a few lines, and increai- 
ing that number as he becomes more expert. He ihould ac 
firiliadd flowly figure by figure, and repeat the fame column 
again and again, till he can take in 2, 3, or 4 figures at 
once : and by thus accufloming himfelf to addition, he will 
be able to perform in a few minutes, with abiolute certainty, 
what would otherwife take him ujp for hours. 

Table of grains Troy. Table of pounds Avoirdupoile. 



Grains. 




dwt. 


24 


Z3 


I 


48 


= 


2 


72 


rz 


3 


96 


= 


4 


IZO 


'— 


5 



I 2 



Pounds 


, 


quaricrs. 


28 


:n 


1 


S6 


= 


2 1 


84 


= 


3 


j»i 


zz 


4 


140 


— ^ 


Grains 
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Grains Troy continued. Pounds Avoirdupoife continued* 

Pounds. quarters, 
168 = 6 
196 = 7 
224 = 8 
252 = 9 
280 =2 10 
308 = II 
336 =2 12 

The ufe of thefe tables is obvious. 

I ihall now give fome examples of weights and meafiires. 
Thofe in which there may appear no difficulty, fhall be left 
for the learner's praAicc ; fuch as require illufiration fliaU 
be added. • 



Craini. 


dwt. 


144 
168 


= 6 
= 7 


192 


= 8 
= 9 


240 
264 
288 


=: 10 
= 11 
= 12 



Troy Weight. 




Dutch "Weight 


a 


Poundf. 


0%. 


dwts. gr. 


5f(W«. /*. 


02. 


dr. 


^'■• 


472 


II 


19 22 




475 r5 


»4 


«3 


34 


534 


10 


14 21 


• 


568 14 


13 


'5 


23 


ft47 


11 


18 21 




647 13 


12 


II 


3* 


348 


10 


17 18 




954 " 


II 


13 


3» 


246 


II 


19 12 




876 9 


14 


'5 


29 


347 


II 


13 '9 




678 10 


II 


12 


2» 


618 


5 


IS 17 




578 II 


10 


'3 


27 


S>47 





17 11 




485 14 


13 


15 


24 


64 


8 


8 9 




657 " 


II 


7 


28 


9 


7 


IX 15 




6 4 





6 





S 


4 


10 16 




5 9 

5937 I 


9 
13 





19 




>^ 




25 






Apothecaries 


Weight. 












Pounds. ^ 


3 


9 g'-' 












57 if 


7 


2 19 












66 10 


4 


I 18 












57 8 


6 


2 17 












■ 8 9 


7 


5 












9 »i 


4 


I 18 






; 






8 10 





2 












5 I' 


5 


I i3 












6 





2 












9 3 


4 


I I5 












5 2 


2 


2 12 












3 I 


3 


» »5 , 
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ILLUSTRATION. 

In the example of Dutch weight, I find in the column of 
grains* whcrepf 36 = i drop, the fum of 275 ; wherefore^ 
difcovering at once. from my memory, or a mental divliioo, 
that 252 grains = 7 drops, thfe remaining 23 is noted down, 
and 7 carried to be added in with the drops in the next co« 
lumn, fa^f . 

Note, One that is not much veriant in addition, had bet- 
ter add the denominations, confifting of two places, at twice, 
till he can do that very quickly ; a little praflice will enable 
him afterwards to add up two places of any denomination ac 
once with the greateft cafe. 

* Avoirdupoife weight. Wool weight. 

Tuns. cv)t. qu. lbs. Lnfts.fd. w. t, Jio. c. lis. 

8745 19 2 27 87 II I 6i I I 6 

4856 18 3 26 43 5 I 3i I 1 4 

5479 14 I 25 6 4 I 2i I I 3 

3568 17 2 24 8 6 I 34 I I 5 ' 

594 16 I 23 17 2 I sJ I » 3 

55 u 2 21 2000004 



" 


165 8 o 5| I 4 


Cloth meafurc. 


EngliOi fquare meafure. 


Tds. qrs. nls. parts. 


Jcres. r. p. yds feet. inch. 


45 3 3 15 


• 373 3 37 ^7i 6 iiq 


30 2 f 12 


485 2 38 22A- 7 116 


67 I 2 ij 


574 2 19 29 8 114 


8 3 I 14 


648 1 18 18^ 5 125 


9 2 2 11 


741 2 17 19J 4 130 


7 ^ 3 12 


^74 3 H 2 4t 3 J 34 


8 I I 10 


878 I 18 30 5 116 


9 2, 9 


6 3 17 15 6 117 



4583 I 24 10 5 103 

Note^ In the above example of fquare meafure, I find the 
fum of fquare yards, including what I carried, to be 191-^^. 
I then confider ihat 6XjO— i8o+J=t8jf, and the remainder 
eaiily occurs to be 10. 

Scotch 
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Scotch fquare meafure. Long mea(iire« 

Acre^ rood, fall, elL Miles, fur. yds. feet. inch. 

42 I 38" 10 3467 5 219 2 lo 
M 3 39 35 4567 7 '84 I II 

43 2 27 24 5678 6 62 2 8 
8 3 15 27 ^8967 4909 

65 2 24 17 56789 3 84 2 II 

37 3 3' 32 ^4608 2 147 I 10 

45 2 15 18 3579' I 210 2 6 



209871 o 80 o j; 

In the example of long mcafure, the perches are neglcft- 
cd ; and as there is no other intermediate denomination be*" 
twiit yards and furlongs^ I carry at 220. ^ 

Wine-meafure. Ale and beet-tneafure. 

Tun hhd. gall. qu. pints Hhd. bar. kil. fir. gaL 

4:^6 3 61 2 I 176 I I I 8| 

678I 2 61 3 o 374 li t I 7i 

569 I 48 I I ^ 842 I o i 6 

456 o 29 3 I 374 li I o 5i. 

789 I 36 2 o' 516 ot I o 5t 

987 2 54 I I 637 1 I I 61 

67^ 3 46 3 I 59i 1 I 1 8 



4591 I 


24 I 


I 




Scotch dry meafure. 


Ch. 


l>- /. 


/>• 


/. 


875 


IS 2 


I 


I 


43 


H 3 


3 


3 


«7 


13 2 


2 


2 


6 


>5 3 


2 


2 


67 


14 2 


3 


2 



Englifli 


dry meafurCi 


•^. 


b. 


P- 


^- 


875 


7 


3 




43 


4 


2 




67 


5 


3 




54 


4 


i 




475 


5 


3 
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CHAP, viir, 
SUBTRACTION of applicatc Numbers/ 
R U L E- 

PLace the numbers, or denominations, homc^e- 
ncal under homogencal, and borrow according 
to the divifion of the integer, as illuftratcd in fpmc of 
the following e^^amplc?. 

Money. Troy weight. Apothecaries weight- 

^ L. s. d. lbs. oz. dwt. gr. its. 5 3 9 i?r. 

From 54 13 11^ 87 7 13 21 8j 7 4 1 13 

Take 35 15 8i 43 "^ 15 17 42 5 7 ^ '8 

llefts 18 18 2:1 43 08 18 4 41 I 4 1 15 

ILJ.USTR ATION, 

In the example pf n)oney, I cannot take " from J, and 
therefore I take it from an unit of the next higher denomi- 
nation, and to the remainder add the 'given i ; .thus 4 far? 
things — 2+i=:J. I replace the unit I had thus borrowed, by 
adding it to 8 d. whence I had taken it. And indeed, it 
would have anfwered the end to have taken the difference bc» 
twixt 8f and 1 1 ^ d. at once, if it could upon all occadons 
have been recommended to practice, as it would have brought 
out the fame remainder. 

Subtra£tion is fo cafy an operation, and the memory is fb 
little burthened with it, that a farther illuftraiion would be 
fieedleff, and therefore I fliall only fubjoin a few examples for 
prafticc. 

Dry meafure. Long meafure. Cloth meafure, 

Lq/i'. wey. qu. h. p' M. /, p. y» feet, Tds. qrs. naiis. 

87 1 .2 4 2 47 5 34 3t I 57 ^ <> 

43 I 3 S 3 '3 <^ 37 4i 2 14 3 i 



Avoirdupoifc 
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Avoirdupoife weight. Wine meafure. Ale tneafure. 



Tin. cwt. qrs, Ibs' Tuns 

75 7 3 '7 75 
69 14 3 19 68 


I 
I 


hhis 



1 


.gal. 

35 

50 


Bar, J. gal. q. 
43 I 5 2 
29 I 7 3 

















Yarn. 

Sp. ha. he. c. th. 
572 I I I 100 
69 I 5 I 115 






r. 

74'S 
897 


Time. 

d. h. m. 
199 14. 50 
270^ 19 50 


52 



^lejiions for pra^ice in addition andfuhtra6lion. 

1 . A merchant, in balancing his books, finds he liath la 
ready money, L. 456, 17 s ; in goods, L. 1749 : 19 : 6 ; his 
{lock in a company trade was L. 199 : 19 : 6i ; due him in 
open accounts, L 2977 : 19 : 7 J ; in bills, L. 647, 16 s ; ia 
fhips and houfes, X, 197^ : 14 : y^ » ^nd in confignments, 
L. 479 : 19 : 7. He owes to A, L. J456 : 18 : 7^; to B, 
L. 99 : 19 : Ji : to C, L. 497 : 17 : 10 ; and to the bank^ 
Iiy 49O, What is bis nett ftook ? 

L* s» d, £,. /• dm 

Caflb, 456 17 o He owed to A, 1458 18 7j- 

Goods, 1749 19 6 To B, 99 ^9 it 

Company, 199 19 6i ToC, 497 17 10 

Accounts, 2977 19 7i To the Bank, 490 o o 

Bills, 647 16 o 

Ships, &c 1976 14 7i Sum of hfs debt 2^44 16 4| 

Confign. 479 19 7 ^ 

Crofs (lock, 8489 5 io4 
Sumofdebt2 544' 16 4!- 

Nett flock, 5944 9 6-' Anfwer. 



2. A merchant hath a bill to pay of L. 500, for which he 
had prepared in cafh, L. 197, 19s he Jiath abillonEdin- 

3 burgh 
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forgh for L 1 20 ; for how muck mnft hp drav on the bink 
to retire the hill of L 500 ? 

Anfwer, L 182, 18. ^ 

3. A farmer paid of yearly rent for hit pofleffion L 156 
J7 s. 8 el ; at the expiration of three years, when he was cal- 
led to fettle accounts with the* landlonl, he could produce re- 
ceipts only for L 376 : 19 : jt* How much muft he pay to 
even the account? 

Anfwer, L 93 : 13 : 4^. 

4. Bought 8 hogfheads of raifins, each weighing grols 
5 cwt I quarter^ and 1 1 pounds ; upon each hogfliead 
whereof I am allowed a dcduAion of 3 quarters and 21 Ibi. 
What will be the nctt weight ? 

Anfwer, 35 cwt. i quarter, 4 pounds. 

5. A merchant fent his clerk to a fair, where' he bought 
linen to the imount of L 105 : 12 : 11 ; (lockings to the a- 
mount ot L 184 : 16 : 1 1 ; he recovered of accounts due the 
merchant to the amount of L 64, 10 s ; and got payment 
of a bill for L Mp, 19 s; he paid fome few demands, a* 
mounting in ali to L 19 : 19 : 1 1 ; his account of petty char- 
ges came to L i : 14 : 6 ; and he gave back to his mailer 
L 27 : II : lO' How much money had he got ftom the mer- 
chant before he fet out ? 

Anfwer, L 135 : 7 : u 

6. A caftle was built in the year 1459 ; how old is it in the 
year 1769? 

7 Received from Jamaica 103 tuns, 13 cwt. of logwood, 
by the happy Janet ; of which I fold to A, 15 tuns, 10 cwt, 
3 qrs. 17 lb. ', to B, the double of what I r>ld to A ; and to 
C, as much as I had fold to A and B together. How much 
have I on hand ? 



CHAP. IX. 

MULTIPLICATION of Applicate Numbehs. 

R U L E. 



w 



Hen thcfe numbers arc of different denomi- 
nations, beginning the multiplication at the 
Vol. I^ K right 
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right band, carry, as in addition, one firom each de- 
nomination to another, for as nrany as make an aiHC 
of the next fuperidur order, and place the remainder 
under its proper denomination. A fe^r eyamples will 
render this extremely plain. 

^eft. I. What cod 8 pieces of broadcloth, at L. 5 : 17 : f 
fer piece I 

Z. 5 17 8 
8 



Z. 47 14 Anfwer. 

a. What coft ^^ bags of cotton at L. 7 : 14 : 8 per bag ? 
£.•7 14. 8 
8 



L. 61 17 4 
9 



L. 556 16 o AnArer. 

3. What coft 34 pieces of luteftrings, at L 9 : 18 : 8 ^^ 
piece i 

I. 9 18 8 X :i 
8 



79 9 4 

4 



317 17 4 price of 32 pieces. 
J 9 17 4 price of 2 pieces. 

337 14 ^ price of 34 pieces. Anf. 



4. What 
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+• What coft 76 cwt. of {hipbircuit, at 1 3 s. 6 d. per cwt ? 

IJ 6X4 

12 



JL. 8 10 price of I a 
6 



48 120 price of 6X 1 2=72 
2 14 o , price of 4X 1= 4 



■ ' ii 



51 60 price of 76 Anfwcr. 

5. Sold 174 ingots of filvcr, each ingot weighing 15 lb. 
J f oz. 19 dwt. 21 gr. ; what is the weight of the whole ? 
lb. 5. dwti gr. 
15 u 19 ?i 
10 



159 II 18 18 weight of !©• 
19 



1599 II 7 €2 ditto of 10X10=100 

1 119 11 II 6 ditto of 7x10=70 

63 II 19 12 ditto of 4X t=: 4 

2783 10 1 5 6 ditto of 174 Anfwer. 

6. Bought 574 pounds of tobacco, at 7^ d. per pound ^ 
what coft the whole ? 

i. o o 7i 

JO 



o 6 5i yalue of 10 pounds. 
10 



347 ditto of ioXio=ioa 
5 



j6 2 II ditto 5X100=500 
2 5 2i ditto of 7X 10= 70 
027 ditto of 4X 1= 4 

X. 18 10 8i ditto of 574 Anfwcr. 

K 2 Thtfc 
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Thcfi: eztmples are fufficieot for exhiUtii^ all tht oeocfla- 
sy varieties in multiplication of mixed numbers, the more 
efpecially as the learner will find, in the rules of praAice, me- 
thods that are in general much more expeditious^ and leis 
burthenfome to the memory, for iblviog all queftions of this 
kind ; though in fome cafea, where a ungle tiultiplication, 
or perhaps two, are only neceflary, this may be ufed with 
great propriety. ... 



CHAR X. 

DIVISION of Applicate Numbees. 

RULE. 

T N dividing different denominations, the remain- 
J derof the integral part muft be brought to the 
quality of the n^xt inferiout denomination ^ and, if 
any of that denomination was givch, it muft be ad- 
ded to the produft : then find how oft thc-divifor is 
contained therein, and the quotient will be of that de- 
nomination : if any thing ftill remain, proceed in the 
fame way, as illuttrated m the following examples. 

^(fl> I. Ij. 24* i^'S. IS to be divided among 5 men e« 
qually. What will fall to each T ..,..>. i- 

5)34 : .16(6 : 19 : -tf 

4X20+16=96 
• J • 

46 
45 

~1XI2=I2 

xo 



Nffte, 
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N&tt^ After a lictle praAkrc, the laft qncftion, or any o- 
jlhfr where the divifor is fmall^ may be eipedhioufly done by 
a mental suituplication and iiibtraAion. ' < When the divifor 
is great, the memory may be helped ia the more burthenfome 
part of the work, by uiing a piece of wafte paper,' or ftili 
better by abbreviating the terms whed poflible. ' ' 

The bft example refumed. 5)34 : 16 : o 

6 : 19 : 2f 

Nate, When L. 34 is divided, the remaining L. 4^ 16 f. 
will readily oecur to be =96 $. ; which, being partially dl* 
vided, quotes 19 s. with i remaining = 12 d. of which -fs 

2. Bought 48 pieces of cloth for L. aji, 18 s. what did it 
coft/>^r piece? 

8)256 18 • 
6)32 2 3 



S 7 oi Anfwer. 

3. Bought 375 pieces of Irifh linen, for L. 701 : 15 : 3 
freight and oihcr chai gcs came to L. 4 : ij : 11. What 
did it coft ^rr piece ? . . ^ ^. 



i, 7<^i 15 3 
4 17 ^^ 



5)70<S 


13 2 


5)>4i 


6 ^i 


5)28 


5 4 


'3)5 


13 of- 



• I 17 8f 

Nofe, It will be fufficicntly exaft to cake the quotient of 
the ff anions that is neareft the truth ; and, if you are abov^ 
tht juft quotient at one time, be below it at another time, as 
in the laft example* 

''^' • '■ 4. If • 
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4. If to gallons of water fall into a ciftem that will con- 
tain 200 {allons, in the fpace of an hour, and hj a pipe im 
the fame ciftem there run out 45 gallons in cbe fame dcne^ 
how long will it take to be full in this cafe ? 
60 — ^45=15)200 

Hours 13, 2p minute^. Anfwer. 

r 

^. There is a legacy of L. 47^3, 19 s. to be divided a- 
mong A, B, C, D, aud E, in fuch a manner, that for eve? 
ly i£illing E takes up, D fhall have two, C 3, B 4> and A 

5 ; what will fall to each? 
1+2+3+4+5=^5)4753 ^9 9 . 

316 18 7;.E*sQ;iare, 

633 J? if D'» ft^rc =2 E's (hare. 

950 15 9I Cs fhare =JD+E. 

1267 14 4f B's (hare =C+E. 

1584 13 o A's Aarc==B+E. 



4753 '9 ® Proof. 

6* A gentleman, on his death^bed, leaving his wife preg* 
pant, and an eftate of L. 6666 : 13 : 45 ordered by his tefta- 
ment, that, if his wife l;>ore a fon, j qt the fortune ihould 
go to that fon, and the dther j to the widow : b^it^ if ih^ 
bore a daughter, the widow (hould cnj(jry f, ani the daugh- 
ter the remainder : fke had a Ton and a daughter at the fame 
time : In this cafe, how yvill the fcsrtune he divided ? 

By the teftament the fon was (ecured in double the widow's 
ihare> and the widow in double the daughter's ; therefore, 
the daughter's ihare muft be tp the nfridow's ai 1 to 2> and 
the widow's to the fon's as 2 to 4* 

Upon thefe principle^ it will be divided thus t 
1+2+4=7)6666 13 4 

952 7 7t the daughter's (bare. 



1904 15 2t the widow's (hare. 
2 



3809 la 5f the fon's lharc# 



6i666 13 4 as before* 



7. A 



.Chap, Xp . bxTision of appUcate Nuniberf. 7^ 

7. A privateer takes a prize, value L. 20,000 : the crew 
tonfifted of the captain, the lieutenant, the mafter, mafter's 
mate, furgeon, furgeon's mate, purfer, 4 midKhipmen, and 
100 men : by the fhip*s regulations, the private men fhared 
Equally, a micifhipman had as much again as a private man^ 
each mate the double of a midfhipman's (hare, the furgeoa 
and purler drew each the double of a mate's {hare, the. lieU' 
tehant and mafter had each as much as the furgeon and pur« 
fer, and the captain as much as both lieutenant and mafter : 
According to thcfe regulations^ how wiU the prize be divid* 
cd ? 

100+8+8+16+32+328=196)20,000 

L. 10204. I 3=100 X - - 102 o 9^ to each p. man* 

2 



816 6 6=1 4X-- 204 I 7t to each midfhip« 

2 



816 6 6— 2 X - - 408 3 3 to each mate* 

2 



1632 13 Os 2 X - - 816 6 6 to the furgeoa 

2 and purfer each* 

3265 6 0=5 a X-- 1632 13 o to the lieutenant 

2 . and mafter each. 



3265 6 0= I X - - 3265 60 to the capuia. 
009 loft with the remaiadar. 



20O0O o • as before.. 



The 



Bo 
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The AMPLICATION of McLtiPUCATioN and Divi- 
sion CO fquarc and foUd mcafurcs. 

. ^tt^. !• What Is tbc fquarc contents of a room, 18 feet 
t inches bj 14 feet 6 inches} 
a}i8 8 
7 



130 






161 4 = 18 8 X i^ 

9 4 = 18 8-5- 2 



270 8 Anfwcr. 

9; What is the fquafe contents of a room^ i% feet 7 incliet 
long and 11 feet 5 inches broad ? 

3)^2 7 
*' 5 



138 5 ri It X '2 7 
4) 4 2f = 12 7 -f- 3 for 4 inches^ 
I OxV= 4 2f-r- 4 for X inch. 

143 7Ti Anfwer. 

3. What is the folld content of a box, 5 feet 6 inches 
thick> 4 feet 4 inches broad^ and 7 fe«t 3 iachps loog; 

7 3 

.4 4 

29 o =7 3 X 4 
2 5 =7 3 -T- 3 for 4 inched. 



31 5 fquare content. 
5 6, 



>S7 « = 31 5 >< S 
15 8i= 31 5 -T- 2 for 6 inches. 

i;2 , pi folid content. 

I 



4. There 
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4. There is a box 6 feet 6 inches lonf. 7 feet 9 .inches 
>road, at one end. and 3 feet 7 inches at the other^ and 4 
feet 6 inches thick ; what is its folid content ? 

7 9 one way, 

3 7 the other way. 



2)11 4 fum of the breadths. 



5 8 mean breadth. 

6 6 



34 • 
2 10 



36 ID fquafe content 
4 6 



*47 4 
18 5 



165 y folid content. 
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R 



£du€Tion converts one denomination, or (pecies, into 
another, without altering the valne. 

RULE L 



To reduce numbers of a higher denomination to 
numbers of the fame kind of an inferior denomination, 
multiply by as many of the inferior denomination as 
makes one of die greater. 

R U L E II. 

To reduce numbers of a lower denomination to num- 
bers equivalent of a higher denomination, divide by 
as many of the inferior as makes one of the greater. 

Vol. I. L EXAM- 
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Examples. 



Parti. 



Reduce L j6o to farthings. 
20 



15200 {hillings. 
12 



182400 pence. 
4 



729600 farthings. 

(3-) , 
lb. az* dwt. 



Reduce 7 2 9600 fAithiags to 
pounds. 

4)729600 

12)182400 pence. 
20)15200 ihilling». 
760 pottods* 

(4.) 

In 43-1880 grains, how 



In 74 II 15 Troy, how many many pounds Troy I 
12 [grains? 4)431880 



899 ounces. 
20 

17995 dms» 
24 



6)107970 



431880 gr. 



20)17995 dwls. 
12)899 15 oz» 

74 II 15 Anf. 



More examples afthis kind of redu£lion would be unne- 
ceflary, as the reafon and manner of the operation muft be 
obvious. 

RULE III. 

To reduce one fpccies into its equivalent of ano* 

ther, when the one is no even part of the other, • 

multiply the given number by the value of an unit ot 
the fame fpecies exprcffcd in the loweft name menti- 
oned in the queftion, and divide that produft by the 
value of an unit of that fpecies which is required, ex- 
prcffcd in the fame name. 



^lejl* 
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^efi. I. I have fent 345 bank-notes, c^ch 20 s. to be ex* 
changed for guineas ; how many guineas will xoiSipenikte the 
notes i 

20 



3)6900 



7)2300 

328 guineas and 12 s or 4 of a guinea. 

2. I want to exhange for guineas, 360 five-pound notes, 
150 ten pound notes, and 27 teii-fhilUng notes ; what num<* 
ber of guineas ought I to receive ? 

- 360X 5=1800 
1 50X10=:! 500 
27-r 2= 13 10 



i*\3i'3 I 
/ 157 I 



10 

5 



Guineas 3155 13 (hillings. Anfwer- 

^. I have 1478 moidorcs, worth 27 s. each, which I 
would exchange for pinoles at 16 s. 6 d. each \ how many 
piftoles ihould I have in return ? 

Firft, 275. = 54 fixpences, the lowf'ft name mentioned, 
and 16 s. 6d. =33 ilxpcnccs. 

But 54 and 33 are each eommenfurable by 3, and quote 
|3 and x i . 

Therefore, 147S moidores. 
18 



11)26604 

2418/,- piftolcs, Anfwer, 

4. How many French crowns, at 3 if d. may I have in ex- 
change for 37542 guilders, at 21 1 d, ? 

L 2 37542 



84 
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21x4+1 = 



Parti, 



3754^ 

85 farthings in a gailder. 



187710 
300336 



31X4+2= i26x 3191070 



both factors by 6^ 



2DX 3191070 

21 I 531 845 the qnotients of botl 
7 17728 1| ditto.— Ditto by 3. 

253254 French crowns. Anfwer. 

5. Iq 87547 ducati, at 3s. pd, how many Hamburg 
marks, at is. 6d,? 



3 9 

4 

3)15 threepences, 
5 ninepences 



I ^ 

4 



3)6 threepences, 
2 ninepences^ 



87547 

5 ninepences. 



2)437735 
218867^ marks of Hamburg. 

After a little praAice, multipliers and divifors may be ^- 
bridged mentally, without any formal multiplication or divi^ 
iion : for, in the laft inftance, it will eafily occur that there 
are 5 times 9 pence in 3s. 9 d. and 2 ninepences in is. 6d. 

6. If I had 4754 livres in France, which I rate at lo^d. 
each, how many milrees of Portugal, at 5 s. 3d. would they 
anfwer for ? 

10 vd. is contained in 5s. 3d. joft 6 times. 
Therefore 6)4754 



7 92|- milrccs. Anfwer. 



7. la 
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7. In L. +754, 19 s. how many guineas, crowns (hillings, 
and 6xfcace$9 of each an equal number. 



41+10+2+1=5 




38039I abridged by 5. 
3458/7 of each fpccics. 



8. If I had guineas 90 fcore, and crowns juft qi; In place 
0f 39 hundred pounds, what monciy would be due? 

90x21=1890 /• 

92-f- 4= «3 . 

Take L. 1913 in the guineas and crowns. 

From 3oeo 
Remains 1087 due. 

In the country, particularly in the north of Scotland, they 
keep their accounts in Scotch money, the pound of which is 
^T of a pound Sterling, and divided in the fame manner. In 
making bargains, and fometimes in granting bonds, they (x- 
prels their money in merks, one of which is 13 s. 4 d. or -I 
of their pound. Hence, to reduce pounds Scots to merks, 
multiply by 3, and divide by 2 ; and to reduce merks to 
pounds, multiply by 2, and divide by 3. Again, fince the 
merk is to the pound Scotch as 2 to 3, and the pound Scotch 
totheEnglifh as I to 12, the Scotch merk will be to the 
pound Sterling as i to 1 8. 

Thefe diftin£Hon are never ufed among merchants, 

9. I have a bond for 5000 merks Scotch, a bill for L. 559 
Scotch, and 24 crown* pieces; what are thefe worth in Ster- 
ling i 

2)5000 
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2)5000 merks 



Part. I. 



L. 559 Scots. 

13=: 

24-T-4 = 



9)25«o 




6 


IS 6^ 
11 8 





6^ value of the bond. 
^ ditto of the bill, 
ditto of the crowns. 



330 7 2y value of the whole, 
lo. Two merchants, A and B, had been long in a com* 
pany-trade ; A's fhare of the concern was to B's as 4 to i : 
When circumftances rendered it neceflary for them to wind 
up and feparate, the ftate of their affairs was as follows. 
Their cafli and other effefts, by an inventory, amounted to 
L. 5000; bills and open accounts, in Briuin, to L. 1300; 
Holland was indebted to them in nett proceeds of tobacco, 
for 7485 guilders, at 2]{^d. ; and Dunkirk in crowns 7456, 
at3i|d.; they were due in Britain L. 3754, and in Ham- 
burg 7315 marks, at is. 7 d.: Required their nett ftock, 
and a partition thereof, according to each partner'? original 
input. 
They had effe^Jls, per inventory, 

valued at - - X. 5000 

Bills and open accounts, in Bri- 
tain, for 
74^5 guilders, at 2 1 { d .= 
7456 crowns, at 3 1^ = 



They were due in Britain 



1300 










658 


16 


8i 


• 


970 


16 


8 


L. 
7929 



13 Ai 



3754 



In Hamburg 7315 marks, at 19 d-579 



4333 



Ncttftock 4 + 1 = 5)3596 " 4f 



B draws 
A draws 



719 
2877 



6 
5 



3-A 



II. In 1000 ale- gallons Scotch meafure, how many Eng« 
Iifl». 

103 folid inches in a Scotch pint. 
8 



282)824000 



2922 nearly. 



12. Suppofc 
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12. Suppofe the diftance betwixt Glafgow and London 330 
miles, how oft will a coach-wheel turn round, whdfe cir- 
cumference is 6 yards, in driving that diftance ? 

Miles. Fur. 

330 X 8 X 220 
■ =96800 times. Anfwer. 



13. Iq 2si French acres, how many Englifh ? 

4, 





103 


4)»9S7 


4) 


489i 


4) 


I22tV 



30U or 304 nearly. 

14. Conftantinople lies 1500 geographical miles S. E. of 
London, what U the diftance in ftatute miles ? 
1500694 

103SQO 

750 



6,0)10425,0 



i737x Anfwer. 

1 5. Quebec lies 300 geographical miles N; W. of Bofton» 
what is tlie diftance in Freoch leagues ? 

300 cY^(L I 

5 V6c\iz 

12)1500 

J 25 Anfwer. 

Queftions 



«8 
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Paitt. 



Qijeftions of this nature might be multiplied to any length 
but it Is prefumed there it a fufficient variety in the foregwig 
for the improvement of the ingenious* 



CHAP. XII. Or NUMBERS- 

NUmbeh in general may be defined, A colleftion or aA 
femblage of feveral uniu, orfeveral things of the fame 
kmd. Sirlfaac Newton conceives number to confift, not in 
a multitude of units, as Euclid defines it, but in the abftra£i 
ratio of a quantity of any kind to another quantity of the 
fame kind, which is accounted as unity ; and, in this view, 
he divides number into three difiTerent kmds^ integer^ fra^- 
on, and furd. 

Integers, whole or natural numbers, are all the various 
aflemblages of unity, or the ideas we have of feveral multi- 
tudes. 

FraAions are the divifions or fubdivifions of unity, to 
which they refer, as a part doth to the whole. 

Rational numbers are fuch as are commenfurable with u- 
nity, or whereof unitv is an aliquot part. 

8urd, or irrational numbers, arc fuch as are incommen- 
furaUe with unity. 

Even numbers are thofe whieh may be divided into two 
equal parts^ without any remainder, as the numbers 6, 8, lo, 
12, ^c. which have likewife tbefe properties, that the fum 
difference and produA of even numbers, will each be an e-^ 
ven number. 

Uneven numbers, or fuch numbers as cannot be divided 
into two equal parts without a ihraAion, have thefe proper^ 
ties, that the fum or difference of two uneven numbers will 
be an even number, bu^ the produA will be an uneven num- 
ber. If an even numbei: be added to an uneven number, or* 
if the one is fubtraded from the other, the fum in the one 
cafe and the remainder in the other wiU be uneven ; but if 
they are multiplied, the produA wi|l be even. 

A prime number is fuch ^s hath no meafure but itfelf and 
unity, and which of confequence can be the product of no 
other numbers, as 2, 3, 5» 7, ii. Numbers prime to one 
another are fuch as have no meafure common to both but 
unity, as 12 and 19 ; for though both jaud 4, or 2 and 6, 
will meafure 12, yet neither of thefe m\\ meafure 10. 

Compofitc 
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Composite numbers are fuch as are diipffiUe by ibme num* 
bcr bcfides unity, as 8 divifible by 4, and by 2. 

Numbers compofite to one another have fome meafurs 
cominon to each befidcs unity, as i a and 15 divifihle by 3. 

A number that can divide feveral numbers exaAly^ is cal« 
led a common meafure^ as in the laft inftance 3 is a common 
meafure to 12 and 15. 

Prob. I. To find the greateft common meafure to any 
numbers propofed, add all the propofed numbers, excepting 
the Icaft, which is rcfcrved for a divifor. If there i* no re- 
mainder^ after the fum of the greater numbers harh be^n di- 
vided by the leaft^ then that divifor Is the common mealure ; 
but, if there is a remainder, it becomes a new divifor, and 
the laft divifor becomes a new dividendv 6*^. the laft divifor, 
which left no remainder, is the common meafure. 

What is the greateft common meafure of 8» 16, 24, and 
22? 

16 
24 
32 

«)72 

9 without a remainder : So 8 is the 
greateft common meafure for f=i, '/=^' V3> ^^^ 'i^^* 

What is the greateft common meafure of 12> 16. 24. 36, 
and 52 ? 

16 
^4 
36 
5* 

12)128 



. xo rem. 8|i2 

I I rem. 4|8_ 

|2 and o remains. 
Confequcntly 4 is the greateft common meafure, 

Note^ If only two numbers were propofed, the greater is 
divided by the Icflcr, "^c. Hence any number not exceed- 
ing the leaft of feveral numbers , that can mealurc their fum, 
will meafure them all fevcrally/ ' 
Prob.%. To find the leaft common multiple of feveral 
Vol. I. M numbers 
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numbers. Write the numbers in a line, and divide them by 
2, 3, or any other numbers which will meafure t^o or three 
of them cxaftly ; place the quotients with the numbers undi- 
vided below, and divide them continually till their quotes be 
% r Then the produft of all the divifors multiplied cootinn- 
ally, is the leaft common multiple required, which, if they 
vrcrc primes to one another, will be the continual produ& of 
the given numbers. 

What u the leaft common multiple of 6, 12, 24, 36 i 
6 • 12 • 24 • 36 



6X2X2X3=72 



21. 2 • 4 • 6 
2 1.2.3 

3 » • 3 



There are ether problems which might have got a place 
lKre> but thefe I reckon fufficieot for my purpofe. 
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UNIVERSAL ACCOUNTANT, 

PART II. 

O F F R A C-T IONS. 

♦♦•^♦♦♦♦♦♦♦♦•••'^♦♦♦♦♦^►♦♦♦♦♦** 

I. O y VULGAR FRACTIONS. 

INTRODUCTION. 

A Vulgar s^r^iction is a part, or parts of an iot^- 
gcr ariiing from cUvifion, and ftands to an unit in 
the relation that a part doth to the whole.— Of thoft 
parts the numerator exprefleth the number, as 3 

and the denominator the quality, as 4 

Hence the denominator fuppofetb the integer to be di« 
yided into 4 e<}ual parts; for inftance, i yard into 4 quar- 
ters : and the numerator afcertaineth the number of thofe 
parts to be 3 ; and the fradioi;! is accordingly read three 
fourths, or quarters of i. 

Since the denominator reprefeats al) the parts into which 
the integer is divided, and the numerator the number of 
thofe parts expreffed by. the fraAioo, it muft follow, that, if 
the numerator be lefs, equal to, or greater than the denomi- 
nator, the quantity rcprefented t^ the fraction muft be le(s 
equal to, pr greater than the integer acQordingly. Hence, if 
the numerator is lefs than the denominator, the fraAion is 
called proper^ and repreients fomething lefs than the integer, 
as ij i^ ^, &c. - 

If the nymerator is equal to, or greater than the denomi- 
nator, the fraction is called improper^ and reprefents fome- 
thing equal to, or greater than. the integer, as J = r, J =14, 

Since an integer may be divided into any number of part?, 
tSioii of ^thefe parts may be again fubdivided, ^ nd each af 

Ma ihcfc 
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thefe fubdivifions again, ad infinitum ; as a pound is divided 
into 20 (hillings, each of th^fe {hillings into 1 2 pence, and 
each oF thefe pence into 4 farthings. Hence, 3 farthings 
would be expreflcd fractionally ^ of tV of Vv &nd fucb fracti- 
on would be called a compound /ration 

Since Any of the denominations, or parts of an integer, 
can be expreflcd fractionally, a fradtion annexed to an inte- 
ger will express the fame thing as its equivalent denoaiinaci*. 
on. Hence L- 4, ros. fince 10 s. reprefents 10 of 20 parts 
of a pounds may be wrote 44§ and fo called a mitced number. 

Ohfervation i, Thofe fraftlons arc equal to each other, 
whofe numerators* have the fame relation to their denomina' 
101 s, y rY^x?y=TT=iT=^- ^or as all fractions arifc from re- 
niiindcrs ii| divi.doa, wh^n the diviibr .can no longer mea- 
fure the dividend, fo every fr«i£t on may be confidered as the 
tvvo given terms of a diviHon. the numerator as the dividend^ 
and denominator as the divifor : Cjnfequendy, if tlfe nume* 
rator and denominator o*- a fraction be either multiplied or 
divided both by the fame number, the products or quotients 
i¥ill dill remain in the fame proportion, and the numerator 
of the new fraction bear the fame relation to its denominator 
as it did in its former ftate. 

2. Fractions having a common denominator, are greater or 
lefs as their numerators, as \ reprefcnts a greater part of c 
quanriry th^n |L' 

3. Of fraftionS whofe numerators are equal, that which 
hath thC'leafl denominitor reprefcnts the grcareft part, as J 
of ^ yard reprefents 3 quarters, and tV only 3 nails. 

4. If two fractions are equal, the numerators multiplied 
into each other's denominator rcfpediivtly, will make the prof" 
dufts equal- — -.Suppofe |=ri, then 2x2=4, and 4X1=4. 

■ • ■ *' - ' . 

' C H A P. 1. 
r.EDUCtlON of VULGAR FRACTIONS- 

Prob. I. To exprefs a whole number fraftionally. 

The given integer will be the numerator, and unity the 
•denominator: Thus 4^, x» ^c*\ bccaufe to divide 5 by i,'^ 
the quotient will be 5, ijC, ' , 

Prob. 2. To reduce a mixed number to an improper frac- 

Vdon. ' , . 

Td 
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To the prodoA of the integer and denominator oiuhiplicd 
add the numeratbr ; the iiim ihall be ihe numerator olf tbe 
improper fraAton^ ^B^hofe denominator ihall be that of the 
fraiftion given* • 

Exam. 4^=4X5+4= V;and5f=5X6+5=y- 
Obferv. The reafon of this operation is evident ; for the 
multiplication of tbe integer into the denominatorHf- the nu- ' 
merator, exprcfles in the produft all the parrs contained in 
both» and the fame denominator being again applied, the 
quality of thofe parts is the fame; ^ '■ 

Prob. 3. To reduce an improper fra£tion to a whole, or 

mixed number* 

Divide tbe numerator by the denominator, and to that 
quotient annex the remainder, if any» whh the divifor for ' 
the fraftional part. 

Exam. y=4^, and V=5t- 

This Is the reverfe, and coofequently an additional proof 
of the forme?" problem. 

Cor. Hence it will be obvious, that, to reduce an integer 
to an improper fraction of an affigned denominator, we 
have only to multiply the integer into the ai&gned denomina- 
tor, and the produdi will be the numerator required. For 
inilance to change 8 into a fraction wbofe denominator is 7 
8X7=*/ l^c. i 

Proh. 4. To reduce a compound fraftion xo its equivalent 
fimplc one. 

The continued produft of all the numerators will be the 
Iiumerator, and the continued produfl of all the denomina- 
tors will be the denominator required. 

XX. ^ ot T ot ^^^^^^^tP.it. and , Of y ot ^-^^^^^-^^ 

Obfervation. The continued multiplication of the nume- ' 
rarors and denominators refpcftively, brings each to the qua- 
lify of the lowed name: for, to exprefs pd. as the fraftion 
of a pound, it would be ^j^, becaufe there are 140 pence ini 
a pound ; if we confider it as a compound fraftion, as it 
really is it will be expreflcd ^^of V^, which, by the rule, 
=T?Ty. as before.' . . 

* C^r. Hence all the known fubdivifions of an integer may 
be expreiTcd in compound or fimplc fraifUons at plcafure. 
'' ; / • I Preb. 
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Proh, 5. To reduce fraAions having diflwrent denomina* 
tors to other equivalent fra^^Upnii having a common dcn^ 
minator. 

The continued produft of each numerator into all the dcr 
nominators but its own. will give CG^c4>ondent numerators, 
and the continued produA of Ahe dcnoinioajtory will give a 
common denominator. 



Exatn^ I. 



3X2X7=4^ 
thus 1X5X7 
4X2XV 
Therefore ^=4 » 5 X2X7=7o 



fU. 



Numerators. 
Common denominator. 






^^§, as required. 

Exam. 2. ^,^, and J of 4. Firft,^ of T=f in Ex. 2, 

Then ^ J- 1, the given fractions, which by the rule will pro- 
duce 45^f iS§=^> and ,'^=4, or i of 4. 

Exam. 3. f ♦ -^, and 64, When 6^ is made an impropcir 
fr-^aion, V^i-by the rule wiU - be =4f §, ?^ =:^fj, and V= 

(Jhf The reafon of this problem is obvious ; for, fincc 
the numerator and denominator of each fradlion is equally 
i^uhiplied, viz. by the denominators of aH the other fradions, 
confequently the tradions produced muft be equivalent. 

Prob. 6. To reduce a given fracllon to another equivalent* 
having an affignecl dcnomirtator when poffible. 

This is only an abbreviation pf the lail problem in poffi- 
ble cafes, and may be' done by multiplying the numerator by 
the afligned denominator, and dividing that produft by the 
old denominator, the quotient, if there is no remaiiider, wiM 
be the numerator required. 

Exnm, 4 to a fraftion whofc denominator is 6. Thus, 

2X6=1- 

Notey In addition of money, the different reckonings by 
Scotch and P^nglilh will occaiion fraQions of different dcpo- 
njinaiois, to be annexed in the coiufiin of pence, as 4ths^ 
3ds, and6ths; but thefe arc very cxpediiioufly added, by 
coiifiderin^ 12 as the common denominator; in which cafe/ 



1^ \ I — ^ 



X — 4. 
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fo reduce a fta(^ionio lower terms when poffiUc, 

Divide 
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Divide both nvifiicrator and denominator by any number 
that will meafure both without a remainder ; buv, if nothing 
bi;t unity is the fame meafure of both, the f raAion is already 
in its lowcft terms. 

Hence even rnmbers may be divided by 2 continually, 
while poffible. Numbers with ciphers may have an equal 
number cut off from each, and afterwards divided when poi- 
fible. 

Numbers ending in 5 s, or 5 and cipher, may be divided 

fcys- 

By a little praftice, a common meafure will readily occur 
for divifible numbers. 

Exam. slJlf=4i- ilT?==t?. 3lTV^I=5.and 9\i\=i. 

Prob, 8. To bring a fraflion of a higher denomination to 
an equivalent fraftion of a lower. 

Reduce the numerator to the name required for the nume- 
rator of the new fra£lion» the denominator will be the fame 
as before. 

Exam, f 1. to the fra&ion of a iixpence; thus, 

i. 6dt» 
CX20X2=:200 

f of a guinea to the fraction of a farthing, 3X21X12x4=3024 

T 

Proi, g. To reduce the known parts of a relative unit ta 
the equivalent fraction of that unit. 

I ^ This was formerly taken notice of in the corollary of 
prob. 4. and it is only refumed here for further illuftnuion, 
to thofe who may find it ftill neceifary. 

Reduce all the given parts to the loweft mentioned, for a 
numerator, and the integer into the fame name for a deno- 
minator. 

Exam. 5$. 7M. to be ezpre0edfra£U6BaIlyr 5X1 247x2+1 =175 

20x12X2=480 

Prok 10. To value fraSioosin the known parts of the in- 
teger. • 

This is the converfe of the laft problem^ and hath been 
exemplified in divifioo, but ftill it may not be improper to 
give the rule. 

Multiply the numerator by the parts of the next inferiour 
denominatiouy and divide the product by the denominator; 

the 
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the quotieiit (hcwg the parts of that dcnommation* and die 
Remainder becomes i hew nufloerator, which mufi be valued 
as before, ^t. till the fradlioa ii brought to the loweft kaowii 
Dame of the integer. 



£xam Value i|;L 


Valued of ewt. 


«35 




20 


7 


/. d.. 


4 


480)2700(5 7iasaboTe; 


J%. lb. oz. 


2406 


«2)a8 (2 9 St 




24 


360 




12 


4 




18 


36001 




3360 


112 




108 


240 


■ . 


4 


4 




16 


960 




960 


64 


«" ■• 


60 



C H A P. If. 
ADDITION of VULGAR FRACTIONS. 

RULE. 

REDUCE all the given frafliions to fimple fraftions 
of the fame integer and denominator, if not (6 
already -, then the fum of the numerators with the 
common denominator, will be the fraftional fum .re- 
quired, which may be reduced to a inixed number^ 
valued or cxprefled in (horter terms, as fcems moft 
expedient^ or the cafe will admit, 

I EXAM^ 
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3EXAMPLES. 

Add 4+4 + 4. 3+4+5= V=i^. Here 7 if a com- 

mon denominator. 

Addf, i, andf. 3X2X3=18 

»X5X3=is 
2KjX2:=2o 

5J°umcrator. 3. , i^. 

5X2X3=30 denominator. 

Add f s. to f 1. Firft, f s.=rf of ,V = rizr. 
Tjicn 3X100+5x3=315 =5^i^. 

And 5^100^500, 

Add L.4:i$:6» and L.j, J. Firft, 15 s. id.^H 
Therefore, 7X40 = 280 
31X 85=248 

=ifSJ 

8x40=320 

3 

4 

8 Sot 

^3/1 If redn£liOQ is well underftood and remembered, the 
addition of fradions will be very eafy ; the reaibn of which 
will be obvious^ if we coofider chat the given fra^oos being 
fuchy or reduced to fuch a ftate, that all the numerat6r$ re- 
prefent things of the fame denooiination, both abfolute and 
relative , their fum muft therefore be a number of fuch parts 
as the common denominator ezprefies of the fame commoa 
integer. 

CHAP. III. 
SUBTRACTION of VULGAR FRACTIONS. 
RULE. , 

REd u c E the given fraAicMis to fimple ones of the 
fame integer and denominator, as in addition. 
Vol. I. N and 
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tind the difference betwixt the numerators, with the 
(Common denominator, will be the fradlonal difierenee 
required. 

EXAMPLES. 

('.) (a-) (3-) 



57 
80 



_l_l.s=— ±-L 5x4=20 J.l-_ 3i- = 
55564 6x3=18 4 4 

2 For6o 2 52 

— =A 80 80 ~ 8e 

6x4=24 

^, ^•;**-/'3»='t. For4^ — 3^_.,4, ^c. 
rhc reafoa of this rule will be evident from the laft ob- 
fervatioiit 
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MULTIPLICATION of Vulgar Fractions. 

RULE. 

REoircE the given fratftions 10 their fimple expref- 
lion, if not fo before, and to improper fractions, 
if mixed numbers, then will the produ(?t of the nume- 
rators and denominators refpeftively give the produd 
required. 

EXAMPLES. 

. (♦•) U.) 

fX|r=fi, or i. 5fX3l= VxV=*A' : 

(3-) 

;j0f^Xi0f^=HXA=^. 

_(4-) ^ 

OBSEK. 
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OBSERVATION. 

The operations in this rule arc fo drnple^ that more ex- 
amples will be unneccflary. 

It is worth while however to obfcrvci that multiplicatioa 
' of fraftions at firft fight, would fccm to contradiA the defi- 
nition of multiplication given in the firft part. But this dif- 
ficulty will evanilh, If we confider that the more any inte- 
gral number is incrcafed, the farther is the figure in the 
higheft place remove ^ from unity, and the more any part of 
an integer is dccrcafed, the farther will its value alfo be re- 
moved from its relative unit; confequcntly, as it is |he na- 
ture of integers to increafe, and of fraftions to dccreafe, 
the purpofe of multiplication is equally anfwcred in both ca- 
fes. But, to be plainer ftill, we had inftances in the appli- 
cation of multiplication and divifion tofquare and folid mea- * 
fure, that a part of the multiplicand was taken when we 
wanted to multiply by a part of a foot ; for this reafoo. To 
multiply by i, would give the. multiplicand for the proJuA, 
9nd tQ multiply by any part of i, can give but that part of 
the multiplicand for th^ produA which the fraAion expre^- 
fth, 

CHAP- V. 
'PIVISION OF VULGARFRACTIONS. 
RULE. 

PRepaxe the fraAions as in tnultiplication, then 
place the denominaror of the divifor above the 
feparating line, and the numerator below it, work 
as in multiplication, and the produfts fo found vrill 
be the quotient. 

EXAMPLES. 

(I.) (2.) 

Divide^ by |. Thus, 4)|{f. ^byioff. »5)^(4|. 

(3.) (4.) 

4ibyaf. AV-lV^'i- 4^ by i^ off. A)V(Vt*- 

N 2 Ohf. 
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Obf. I. Mixed imrnbcrs may be divided by mixed num- 
bers, with as much brevity, and perhaps more iatoUigiUy» 
cfpecially in applicatc cafes, by the following' rule. 

^ Reduce the divifor to an improper fra£bioB» whofis nome- 
rator will be a new divifor, the quotient arifing thcMijFOite- 
multiplied into the old numerator, will give th« fpadUoaal 
part oi^ the c|aotieat ; aud, being mulriplied into ti^ 4ena* 
minator, will give 'he quotient due to unky. 

An example will illuftraie this. 

Suppofe L. 478 : JQ : 6 were to be divided amotig 3 meoy . 
who were to have equal fliares^ and a boy who was to g^ 
on'7 4 o^ ^^^^ d^y ^^ ^^ ^ ^^^ tP^f ^^^ WQuid faU^ t4^ 
each? 



)■ 



47 17 I if to th<; hafy fbr tfce^ 
3* old nmiieratot Wais i. 



143 rj lof to each man for the 
'43' i-J ^of- deBommator is* sf. 
143 13 lOf 

478 19 6 as before, 

Ohf a. The reafon of divifion of fradtions in general will 
be pretty obvious, if -we codfider, that, were the divifor and 
dividend) reduced to one cemmon denochinattn*, the dWident^ 
would contain the divitor as oft as its numerator did that 
of the divifor ; for, having ort« deftominatOi, tb^y are in 
the fame ftate with refpcft to one another, as whole num- 
bers. Now,, though no mention ia made in the rule of i 
common denommator, yet the operation is manif^ftly th^ 
fame, as that by which fractions aire reduced to a^ commons 
denominator; Hence we have this general confequence, that 
if any two number^N^e divided the one by the other, the 
quotient of the one by the other is the reciprocal of the quo- 
tient of that one' by the other.— The method in obferva- 
lion I. for^ dividing by mixed numbers in applicate cales, is 
fo plain, that it needs no demonftration. For fince all the 
parts are equal fci the whole, the divifor, I mean the mime- 
rator by which we divided^ exprcffeth all the parts contained 
in it when a mixed number, of which the quotict>t reprefehts 
fo many as the dividend cpntaineth, confidered^as a mixed 
number ; the quotient therefore, when multiplied by the nu- 
• ' . , . I . 'merator 
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lAerator of At' fraAional part of the drtUbr, in ita» fiirft fitfte* 
iDuft undoubtedly give the quotient due to that fi^iM $• aiut 
inrhen multiplied by the denominator, mnft give the quotient 
due to unity ; the fom of all the units, add the fra£Uonai 
part btnng'lor proof always equal to the dividend, 

jlppltcation of vulgar fraHinns to quefiions. 

1. A merchant had bond^ for L, 774: 13 : 4-f, bills a* 
mounting to L. 299 : 19 17^, goods valued at L. 785 : 15: 5^, 
and opai accounts for f^, 570 : 19 : 6^^ his debts amounted 
to L. 999 : 19 ' 9t ; how much was he worth ? 

Firft. L. 774f 13 4^=^ J 4+J=iT=iiS. 
29c|^ »9 7y= ^^ 

570* 19 61=4^ I'hcrefore I carry 2, 

— ^ ~ .and note ^ for the 

From 2JJI 80 J' fraftion. 
Take 999 19 9 t 

Ncttftock, 1331 83 AV 

To one verfant in additions of this kind, the fummatioo oi 
fuch fractions as can be broughuto one affigntd denominator, 
is as eafy as any other. 

2. What wiH 17^ yards' of cloibf come to ar 15 s. 8d. 
fer yard. 

J'fs',. S^JtJi: Then. yx,i^'m.=L. ,3 : i8 : ,. 

3. Bought 17I yardff of oloih forL. 13 : 18 ; j, what did 
i( coft per yard ? 

andL. 13: 18-: i=Hi5«- ' '^^ ^^ UiTf^=iSS-8d. 

4. What is the folid content of a bale 5 feet 6 inches 
long, 4 feet 5 inches broad, and 3 feet 3 inches thick. 

firft, 5 6=^leaftterms. ^hsn ''^53Xi3..j,p^,- .^i 
i 4 S==54 """• 2XiaX 4- ^ ' 7 'Ot 

3 3=V leaft terms. 

5. What 
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5« What is the tupqage o| s^ bale 77 feet lo^ inches fo^ 
Iid» at 40 per tun \ 

f- '• 

6. Divide L. 578, 19 s. amoog A, B, C, and D; let A, 
B, and C have equal fhares, and each j- more than D. 
L. i. ^. 
3i=V\ 578 19 o. 



«i5 '5 9f ^^^I*- 

154 7 8f to A. 

1 54 7 8^: to B* 

154 7 8^ toC. 



578 19 o Proof, 



II. Op decimal FRACTIONS. 



INTRODUCTION^ 

IN decimal fraftions, an unit is fuppofed to be divided 
into 10 equal part^, each of thefe info 10 other equal 
parts, and each of thefe into 10 other equal parts, if ne- 
ceflary, and fo on ai infinitum, 

A decimal fracftion is diftinguifhed from an integer by a 
comma or point prefixed to it, whofc denominator, though 
feldom or never cxpreffed, is eafily known by the diftance of 
the firft figure to the right hand, from the feparaiing point, 
counted as I, at the fame didance in the numeration-table^ 
from the unit's place. Hence .5 is exprcflid Vy* '75 ^i^ 
jVVj .c?5 as ^^, .©05 as t^, 'he Hence it will be ob- 
vious, that, in a feries of decimal parts, the decreafe will be 
in proportion as the increafe in a leries 'of whole numbers, 

and 
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aQd that, in confcquence, ciphers icnoiediately after the point 
dicniniih the value of the figures fucceediog thetn» in the 
fame proportion, as the figures confidered as integers would 
be iacreafed by the fame ouinber oi ciphers annexed. 



CHAP. L 
REDUCTION OF DECIMALS. 

Prob. I. To reduce a vulgar fraaion to a decimal. 

Divide the numerator by the denominator ; and as ciphert 
muft be annexed to the numerator before the divifon, the 
x)uotient muft confift of as many places as the numerator had 
ciphers annexed to it, which will be the decimal required. 

EXAMPLES. 

(I.) • (2.) 

Reduce ^ to a decimal. 5) V- ^^^' t <o ^ decimal. 8) •V^* 

Reduce ^^ to a decimal. 20) • V/. 

Reduce -^'^ to a decimal. 80 ) .^ttt* 

Note, It will often happen, that, in the divifion, there 
will continually be a remainder, and the quotient repeat the 
iame figure, or figures, ad infinitum ; in which cafe, it will be 
vnnecefiary to carry on the divifion farther, when you have 
once got the i«petend, which may be fingle, repeating always 
4he fame figure ; or compound, always repeating or circula- 
ting the fame figures. A fingle repetend may be marked or 
<ii{lingui(hed with a point above it, and compounds with a 
|)oint above the firft and lafi: figures of the circulation. 

EXAMPLES of SINGLE REPETENDS. 

Reduce ^ to a decimal. 

(2.) 
Hcduce I to a decimaU 

•S3 33 3 3 adinfinltum* 

(3-) 
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(3.) ^ 
Reduce inr to a decimal 



•5*3333. ^<* 
(4-) 

3^) 50 

Reduce -^ to a <}cciinal. — - 



EXAMPLES OF COMPOUND REPETENDS. 

11) 4o 

RiedUce A te a decimal. ■■ ■ .. 



.fSiSiS sdinifiMfmi, 

(2.) 

*7) 50 

Reduce -^^^ to a decimal. ^ — ^ 

•185185, etf" 

OBSERVATION. 

The reifon of this redu£lion is manifeft : for, to add cU 
phers to the nutnerator* is in elFed rhe very fdme thing as to 
multiply by io» XOO, 1000, ifc. ; confequentiy the quotient 
vrill heCo many lo's, 100 s, looo's, &r. as the places con- 
tained in it reprefent ; the numerator and denominator be- 
ing increafed in the fame proportion : hence, if t he quotient 
is found without a remainder, it will be equal to the vulgar 
fradion, from which it wast taken ; and if it terminated in any 
repeating figure or figures, it will be (hort of the fra^ion from 
which it was taken, by a fraction of which the remamder 
is the numerator, and the diviior the denominator, in the 
!aft place of the qotient; that is, the remainder 1, m the 
firft example of fingle rcpctends, = I of -ny^^^, and the re- 
mainder 2, in the fecond example, = y of rg a^ yyg. If there- 
fore, in any decimal reduction, the divifion is carried on to 4 
or 5 places, the remainder will be too minute to cauie any 
fenlible errour in calculations of bufinefs; though » at the fame 
time, for the fatisfadtion of the curious, particular rules are 
given here for the management of circulating decimals. 

Pro^, 2. To reduce any of the known parts of an integer 
to a decimal. 

J This 
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This can be done by reducing the given parts to ihcir 
equivalent vulgar fra^lion, and thence to a decinmly as above ; 
but much more expeditioufly by the following 

RULE. 

Annex ciphers to the given number of the loweft 
denomination, and divide it by fuch a number of that, 
as is equal to an unit of the next fuperiour; to that 
quotient prefix the given number of units of the next 
iuperiour, and divide by as many of that as will make 
atn unit of the next fuperiour ; proceed in the fame 
manner throughout the whole, and the laft quotient 
is the decimal required. 

EXAMPLES. 

Reduce 7s. 6'd. to a decimal, 12)60 

(^.) . 2)75 

Reduce 4s. 64 d. to a decimal. 2)10 



12)65 



•375 



2)4S4i6 



.227083 
Note I. The reafon of this manner of rcduftioa is the 
fame with the foregoing, as it is only dividing by the compo- 
nent parts of the denominator of a vulgar fraclion equivalent 
to the given parts. 

2. In reducing to decimals, it is unneceflary to mind any 
ciphers on the right ofthedivifor, as ciphers muCt be annexed 
to the remainders to bring out the quotient. 

3. When in any divifion the quotient is repeated, the next 
divifion is carried on, not by ciphers, but by that repctcnd 
as in the fecond example, and that quotient will always tcr- 

#minate in a repetend' 

By the laft rule, it will likewife be found that 
, Vol. I. O 10 
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». i. L, . §K, dwt, gr^ B, » 

lo 8y= .5347^ f that II iH 10 Troy =.9951388 ; that 

iff. feet c, f. ib. tuns, 

4i=-34i7S» and rhat 19 3 i4=.99j7i« *^- 
OBSERVATION. 

After this cminncr are all decimal tables conflru^ted, and 
they wbQ think lu'^h tables cootribute any thing to difpatch, , 
may eafily con{lru£l chem. But I cannot help thinking that 
any decimal pans may be found as quickly, as they^can be 
picked out of a table, if not more fo, by one much/ vcr- 
fant in' figuring ; and with this further advantage, that, by 
calculating them upon all occafions, one gains a certain prac- 
tice which renders figuring eaiy and familiar, at the fame 
time that he avoids the mcanncfs of feeing with the eyes f 
others. 

ProL 3. To value decimals in the known parts of the in- 
teger. 

Cafe I . If the decimal was finite, multiply by as many of 
the ncxi inferiour denomination as make one of the integer, 
and point ofi^ i nuiyibcr of places from the right of the pro- 
duA. &qual to thofe in the given decitnat ; which will be a 
new dccimil, to be multiplied by as many of the next infe- 
riour denomination, as made one of the former ; proceed 
thus till the decimal places become ciphers, or no denoniina- 
tion be left for a multiplier, and the figures to the left hand 



Value 



>oint give the value req 

EXAM 

(I.) s. d. 

37 S I' 375=7 6 

iO 

7.500 


uired. 
P L E S. 

Value .99375 funs. 
cwt. q. lb. 

•9937S=i9 3 H 

'J.0 ; 


Tn.ft'7 cr\c\ 



6.0CO 



3.50000 
28 



14.0C000. 
NsU, This is only the converfe of the laft problem. 

Cafo 
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Cafe 2. If the given decimal terminate in a repetend, car- 
ry I for every 9 in the produA of the firft figure of the uiul« 
tiplication. 

EXAMPLES, 
i. J. rf. cviit, q. lb. lb. Troy, oz. 

.833=16 8 .666 tun=i3 i 9J1 . X833 = 10 

20 20 12 



16.660 I3'33 lO.Qo 

12 



8.00 



9-33 
Note, In multiplying, the ciphers to the right need not be 
noted, but they muft be remembered in pointing the produft, 

OBSERVATIONS. 

1. The reafon of carrying at 9 in multiplying repetends# 
will be pretty obvious, if we confidcr, that a fcries of 9'^ 
infinitely continued is equal to one in the left hand place ; 
for it is evident that .9, or 4^^ is only ^ fhort of 1 ; that 
.^9* or -^, wants ^5^ of i, and that .999, or tW^. is on- 
ly TT7V of I ; To if the fcries was carried on to infinity, the 
dtflerence between that feries of nines and an unit would be 
equal to unity divided by infinity, which would quote nothing. 

2. Tbe firft three places in decimals, will give the value 
c^adt enough in bufinefs ; and as, in mercantile calculations, 
the value of the decimal of a pound Sterling is more generally 
wanted than any other, it may be found by infpeftion thus 

.Double the figure next to the point, make fhillings ; if 
the next figure be 5, or above, add one to the (hillings ; the 
figure in the fecond place, if below 5. or the furplus above 
5, added to the third figure, make farthings ; but, if. theii^ 
fum be 25, or under, 25, one muft be taken ofi; to make 
• them farthings; and if their fum be 26, or above, two muft 
he taken off. 

As the laft part of this rule differs from the rules com- 
monly given, it will perhaps be ncccflary to give lome illuf- 
tration of it. 

The difiference between a pound in thoufand parts, and a 
O 2 pound 
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pouxid in farthings, is 40 : con(equentlr» as looo is to 4O9, 
fo is any other number of decimal parts to what muft be ta- 
ken off to make them farthings; but 1000I40I I500I20, fo 
is 250 to 10, fo is 25 to I ; by which it is plain that one takca 
from 25 1000 parts, make them 24 farthings exadtly. 

As the rules commonly given for finding .507 ^77^ 
the value by infpedlion, give an anfwer fre- 20 20 

quently not prccifely the fame W4ih the o- — — 
iher rule of multiplying by 20, 12, ^c, and 10*140 *5'5^^ 

dividing by 1000, it feems ncceffary to '^ '^ 

fhow that both rules give the fame anfwer ^q ^ ^ ^ 

prccilcly as the margm. ^ 

2.72 0.96 
In the firft example, there is feven thoufand parts, from 
which I take one, conform to the ruk, and there 7 
remains 6 farthings, or i peony 2 farthings; and .28 

to find the .72 that is over, I fay, as 25 to 1, fo — — 
7 to .28, which muft be taken from the 7, as in the. 6.7* 
margin, 

* In the fecond example there is 26 over the ftiiUings>.'from 
which take 2, conform to the rule, and there re- 26 

mains 24 farthings, or 6 pence; and to find the 1.04. 

j)6, I fay, as 2^ to one, fo is 26 to 1.04, which ■ 

muft be fubtrafted from the 26, 24*96' 

CHAP. II. ADDITION of DECIMALS* 

Caje I. T TAviNG placed the numbers to be added, whc- 
JL X ^^^^^ P"^^ decimals or mixed numbers, fuccef- 
fively below one another, in fuch a manner as the feveral 
points may be in one column, tenths under tenths, hundreds 
under hundreds, l5fc, ; if the given decimals are finite, add 
them as integers, and mark t^e fcparating point in the fiim 
direftly under the points of the given decimals, or point off 
as many for decimals as were in any of the given numbers 
which had moft places. 



75-436 
47-324 

3-2 ( 

6-7547 

•C05 


EXAMPLES. 

59i = 59-25 
67^ = 67.5 
48i = 42-75 
H = 8-125 
9^ = 9-05 


»92w = I9i'(>n 



«33-°367 



Cafi 
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Cafe 2. When all,^ or any of the decimals, repeat a fingle 
digit, make the repetends conterminous, and add i to the funi 
of the firft, or right hand column, for every nine that is con- 
. taincd in it. 





EXAMPLES. 


47Sf = 


475.6666 


^•59 7 7i=i-59-38229»6 


397t = 


397.1666 


57 »7 S = 37-8708334 


47St = 


475-8333 


57 '3 4 = 57.6666666 


99i = 


(;9. 1 1 1 1 


2J 6 8 - 25.3333333 


8^ = 


8-5S55 


45 » 3 4 = 45-6666666 



i4S^ = MS6.3 3145' i« 4^ = 245-9197916 

OBSERVATION. 

The finite value of a pure circulate is a fraction whofe 
numerator is the repetend, and denominator a number of as 
many places of nines, with a number of ciphers on the right, 
equal to the places betwixt the point and repetend. Hence* 
where the conterminous repetends of feveral circulates arc 
added, their fum is a numerator to the common denomina- 
tor; and if one for every nine in the fum is added thereto*. 
ic is reduced to the finite expreffion^ 

Cafe y If the decimals are compound repetends, from the 
place where all the repetends begin together, continue each 
decimal to a number of places, equal to the leaft common 
multiple of thofe feveral numbers, which reprefent the places 
of figures in the faid repetends; then add, and to the laft 
place add as many units as there are tens in the place, where 
.the repetends all begin together, and the figures in thefe two 
places are the firft and laft of the repetend. 

EXAMPLES. 

I7S;3724 14.47295*6 121.47237 

' 84.5634 12.30724'^ 8o.275;3 

126.4526 9.020763 64.90834 

79-3279 11.912375 80.07444 

105.7105 8!457»i3 p.83333 

571.4270 S6.17115Z 356.56405 

OBSER. 
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OBSERVATION. 

. Any rcpctend whatever is to the fame number complete, at 
id to 9, if of one place ; as loo to ^. if oftwo places ; and 
as loco to 999, if of three places, itc. Hence any num- 
ber multiplied by r, with as many ciphers as it contains fi- 
gures, and the produd thereof divided by as many nines^ 
will give the fame number perpetually circulating ; but to 
add 1 for cvcrj ten contained in the fum^ is the fame as to 
multiply that (urn by lo, and divide by 9. 



CHAR lit. 
SUBTRACTION of DECIMALS. 

Cq/k I. TT^Lace the numbers homogeneous under homoge- 
JL neous, fo as point may be under point ; thcoj 
when the decimals are finite, fubtrad as in integers, and let 
the point in the remainder iland diredlly under thofe of the 
favors. 

EXAMPLES. 

From L. 74 19 6 = 74.975 1.171 13 6 = 171.675 
Take 18 II 9 = 18.5875 97 18 9=97-9375 

56 J 9=56.3875 73 14 9=73.7375 

Cafd 2. If a fingle digit is repeated, borrow 9 in the firft re* 
peating place when necefiary. 

EXAMPLES. 
From 1.7849 6 8 = 7849.333 I. 17 11 7=17.57916 
Take 6979 13 4 = 6979.666 14 16 8 = 14.83333 

869 13 4 = 869,666 2 14 11= 2.74583 

Cafe ^, If the decimals be compound repetends, order 
them as in addition of compbund repetends; and if it is nc- 
ceflary to bofrow one, Where both repetends begin together, 
add one to the right-hand place of the fubtrahend^ and that 

figure 
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figure in the remainder, where both repetends begin toge^ 
ther, will be the fir(t» and the right-hand figure the laft of 
the rcpetend. 

EXAMPLES. 

47.4178178 47-8540060 153*92749 
15.5656565 409259259 142-85353 



31.8521612 6.9280801 *'-0739S 

CHAP. IV. 
MULTIPLICATION of DECIMALS. 

Cafi I. "X^l T^Hen the decimals arc finite, find the produft 
VV *s in intcgeis, from which point off as ma- 
ny for places as were in both faAors ; if the whole product 
doth not count fo far, fupply that defc£t by prefixing ciphers. 

EXAMPLES. 

368.5 672.5 .246 

2.75 .365 .125 

18425 33^^25 1233 

25795 40350 492 

7370 20175 246 



10.13375 2454625 .030750 

OBSERVATION. 

If we conceive the two given numbers as fraflions, \t will 
be plain that the numerators and denomiilatorsare multiplied 
together refpedtively, finceas many places are taken from the 
product, as there are in the denominators of both factors ; 
which likcwife accounts for prefixing ciphers, when there 
arc otherwife not f(J many places in the produft as were iit 
t)oth fa£lors. 

CON. 
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CONTRACTIONS. 

AH the contraftions in the fir ft part, which regard muhi- 
pUcation, may be applied here, but the followiDg fcem pccu* 
iiariy adapted to multiplication of decimals. 

1. To multiply by lo, loo, looo, ^c. remove the de- 
cimal point fo many fteps further to the right, as there are 
ciphers in ihe multiplier. 

As, 47.565X106=4756.5, and .45X1000=450, &fr. 

2. When the places of decimals run far in both faftors, 
the work maybe contracted to as few places of decimals as 
may be thought fufficicnt for the purpofe, by the following 
xule. 

Set the units place in the multiplier diredlly under that fi- 
gure of the decimal part in the multiplicand, whofe place you 
would prcfcrve in the produft ; invert all the other figures of 
the multiplier, and, in multiplying, begin with the figure 
of the multiplicand, which ftands over the figure wherewith 
you are then multiplying, and fet down the firft figure of 
every particular produft dire£lly under each other, remem- 
bering at the fame time to add the increafe which would arife 
from the multiplication of the two next right-hand figures 
of the multiplicand, to the firft figure of every produfik; 
that is, il the produft of the next right-hand figure, with 
as many units added to it as there are tens in the produA of 
the fccond right-hand figure, be any number betwixt 5 and 
15, carry 1 : if 15, or any number below 25, carry ?, and 
fo in proportion. 

EXAMPLES. 

Multiply 54.32171 1 into 3.123211, and prefcrve 4 decimal 
places in ihcprodud. 

711 

Multiply 231.3121 into 21.32, 
and fave 3 decimal places, 
231.3121 
23.12 

4626242 
231312 

^^9394 
4626 





543217 1 J 




ii3ii2 


543217x3 = 


1620651 


54321x1+1 = 


5+322 


5432x2 = 


10864 


543XJ+I = 


1630 


54x2+1= 


lOy 


5x1 = 

* 


5 



165^6581 



493 » -574- 



Cafe 
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Cdfe 2. If the maltiplicand terminate in a fingle repetend, 
and the multiplier is only a fingle digit* carry at 9 in the firft 
figure of the multiplication on the right hand. 



EXAMPLES. 



10.7016 

S 

I ill 

53-5083 



9.305 
7 

65- '38 



476.05 
.08 



38.0844 



74.86 
.6 



44.9JO 



3k If the multiplier confifts of feveral digits, or figures, 
Mnake the produ^ contermioous before addition. 

EXAMPLES. 

158.83 




299462 
9245966 

44919333 
474,6476a 



476,0 
1906000 

19536-50 



Cafe 3. If the multiplier be a repetend, multiply the pro- 
duA founds as before, by lo, and divide that produdl by 9, 
which will quote the trae produft, if .the diviGon is conii- 
nued, till the quotient terminate in a fingle or compound 
repetend. 

-A M P L E S. 



E X 

724.35 
5.04 

9)289.740 



32.193 
3621.75 



25' -43 

8.74 

9)100.572 

11.1746 
176001 
201 144 



Produft 3653.943 Produft 3198.6156 
Vol. I. P 



48.754 
2- '3 

9)14.6263 

— *i I i » 

1.62514? 

-4875444 

97508888 

104,009/181 



114 O r A R I TH M E T I C. PartH. 

Cafe ^, If the multiplicand be a compound repetcod, and 
the multiplier only a iingle digit, to the produA of the firfl 
figure on the right hand add as many units as there are tens 
in the produA of the left hand place of the repecend, 

EXAMPLES. 

582.347 5924-378' 

8 -oj 



4658.778 177-73135 

Cafe ;. If there are no repetends inr the mukiplicanfl, and 
the multiplier be a compound repetend, add the produdl 
found, as in finite decimals, to itfelf in this manner. Set 
the firft left-hadd figure fo many places forward, as exceeds 
the number of places in the repetend by one, and the reft 
of the figures in order after it, and proceed thas till the 
higheft figure of the produA ftand direAly below, or be re* 
moved beyond the loweft figure m the firit pofition. Then, 
beginning with the loweft figure of the produ£l in its firft 
pofition, add it with all the figures that are below it, and 
do the fame by the reft in their order ; then point off as ma- 
ny places for a repetend as the multiplier conufts of. 



E X 


: A M 1 


> L B S. 


23S.«i 




42710.36 


3.26 




.20403 



14IC06 I28I3108 

Al^^^ ' 1 7084144 

70503 8542072 



766.1326 8 7 14. 1 947508 

7661326 87 H 1947. ^^• 

766 r, tfr. 871 

766.8994 8714.28 1893J 

All 
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All thefe cafes of circulating decimals might be effected 
as intelligibly, though not fo quickly, by ipaaaging them as 
vulgar fraAions. 



CHAP. V. 
DIVISION OF DECIMALS. 

Cafe I. TT7Hen the decimals are finite, the quotient is 
VV founds as in integers, and in all cafes point- 
ed or valued, by the following rules. 

i'. If the places in the diviior and dividend are equal, the 
quotient is integral. 

2. If the dlvifor hath moft places, annex ciphers to the 
dividend, to make them equal, and the quotient will ilill be 
integral. 

3. If the dividend hath moft places, point off places for 
^hc e^cefs in the quotient. 

4. If the whole quotient is not equal to the excefs, pre- 
£z ciphers for the defeA. 

Note^ If, after the quotient is qualified, there be a remain- 
der, the diviiion may be continued at plcafurc. 

EXAMPLES. 



(«•) 


( 


2.) 


24-35)78i4S-iS(32'7 


.4725) 


»«3 4 


7305" • 


4725) 


113.4000(240 
9450 


529s 


• 




4870 




18900 






18900 


425« 






2435 




*. ..0 


18165 






17045 







{1120) 

p % (3.) 
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(3-) (^•) 

2.87)67.05627(23.364 ,S43)'«o^°^9'(oo37 

574 1619 

861 3801 

1046 (o) 
861 



1852 
1722 



1307 
1148 

(159) ^ 

ILLUSTRATIO>^. 

Iq the iirft exampTle, the places in each faAor are two, an4 
the quotient is integral. 

In the fecond example, becaufe the divifor confided of four 
places, ^nd the dividend but of one, three ciphers were an- 
nexed to the dividend, which made the places in both equal, 
and the quotient was accordingly integral. 

In the third example, becaufe tbere were five places in thq 
dividend, and but two in the divifor, the cxcefs, 3, was points 
cd off for decimals. 

In the fourth example, as there were feven places in the 
dividend, and three in the divifor, the quotient required four 
places of decimals ; and as there were but two places in the 
quotient, two ciphers were prefixed to make up the deficiency, 

OBSERVATION. 
The rationale of valuing or qualifying the quotient will 
appear^ if wc confider, that the product of the quotient and 
divifor is equal to the dividendj and coniequently the places 
of the divifor and quotient, counted together, will always 
be equal to the dividend ; or, which is the fame thing, the 
number of places in the quotient muft be equal to the dif- 
ference of the places in the divifor and dividend. 

CONTRACTIONS. 
1. In dividing by le, 100, 1000, £5fr. the quotient is 

found 
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found by removing the decimal point in the dividend fo many 
fteps towards the left hand* as there were ciphers in the dij 
vifor. Hence* 

Ji'l.=3«45» and 34'5_=;.34y* 
10 100 

2, The work of divifion may be eontrafted in the fame 
manner as multiplication, by the following 

RULE. 
Having confidered in what place the firft figure of the 
quotient ought to ftand, and fo found its value, or denomi* 
nation, take as many of the left-hand figures as you intend 
to have figures in the quotient^ for the firft dtvifor, and then 
take as matiy figures of the dividend as will anfwer them ; 
in dividing, omit, or point off one figure at each operation, 
at the fame time judging as exactly as pofiible what would 
be the incrpafe, arifing from the figure, or figures, fo o** 
initted, 

EXAMPLES. 
384^672158)14169.2066238510(36.8345 
1 1 540 16474 

262904188. 

23080 3295. 9'3^5^oy)Sj.oj6i26{g.29'!6ss 

— 84 288663 

32100893,. ■ ■ - 

y577 3772.. 27876*3 . 

1 873081 

1327121... 

115 4016. . • 914582 
842886 

17310s.-- 

153869 71696 

' 65558 

19236 

19234 6138 

■ - ■ 5619 

519 

468 

47 



(4) 



AU 
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All the other contra£kioQS propofcd in the divifion df inte- 
gers may be very properly applied here. 

Cafe 2. When the dividend contains a fingle repetend, and 
the divifor is cither a fingle terminate digit, or any number 
of terminate digits, the quotient will cither repeat a fingl^ 
digit or compound repetend, commencing generally where 
the repetend is firft taken down. 

EXAMPLES. 

8)79.26 6)3076.1... 7)S»-i 



9.J083 512.6851 7-317460 

2. When the divifor is only a fingle repetend, and thedi« 
Tidcnd cither a terminate number, or contains a repetend, 
multiply the dividend by 9^ and point off the fame number of 
integral places, which were firft given^ the produft thus qua^* 
lified will be a new dividend. 

£xam. 378.45 by 6. Or thus, 572.4 by .8 

9 57.24 fubtraft-^ 

i) 340.605 '8)515.16 

567-675 ^43 -95 

3. If the divifor hath terminate numbers joined to the re- 
petend, fubtra£t the terminate part of the divifor from the 
whole divifor, — prepare the dividend as before, apd work by 
the new favors. 



Exam^ 
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Ejeam. 48,6X8567.18 3*3 "1728.5 

48 \ 856.728 3 I 72.85 

4-38y77>o-55a('76o'4 3''> VsS-^S 

1185.5 

3330 
3066 

a645 

1752 
»75» 

4. When both £a£lors, or the divirbr only, conlifls oE 
compound repetends, fet the divifbr and dividend under them- 
felves, fo manj places forward, as there are places in the re- 
peiend of the divifor ; fubtraA them, and the remainder* 
will be refpeAively a new divifor and dividend. 

EXAMPLES. 

iii.pSN 243.306 587^+S\4ii3S»-9 

II \ 243 58-7 J 41 '-3 

1 11.87^243.063(2.172 587058./ 410940.6(7 
22374 4109406 

19 323 (o) 

II 187 

8 1360" 

78309 

30510 

22374 



«i3(J'^ 



APPLI. 
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APPUCATE QUESTIONS in Decimal Fractions- 
!• What is the deciinal difference betwixt L« I and 135^ 

i, i/« i.ooo 
13 4 = 0.666 

.333 AnfWcr. 

2. What is the fquare content o£a room, 15 feet 6 inchci 
bj 14 feet 9 inches r 

4)H.7? 

221.25 

7-375 . 

/• f. 

228.625 = 228 ji 

3. What is the foltd content of a box 5 feet 4 inches long^ 
4 feet 10 inches broad, and 3 feet 8 inches thick 

4.8333 
St 



24.1666 
i.6iii 



25.7777 
St 



77-3333 

8.592s 
/. I. 

94.5185 =5 94 6 

4. What 
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4. Xifhtt is At tttoaAge of a \uit 9 feet 9 iftdies loog, 
^ feet 3 iachei broad, and 5 feet 6 iach«s diick ? 

9-7? 

7i 

68.25 

2.4375 



70.6875 

^s 

353 4375 
3?34 37s 



4.0) 38$. 78 1 25 folid content. 



9.719^3125 tunnage. 

$. A piece of cloth, confiding of 25i yards, is valued'at 
£ 23 : f 7 : 5t } how moft o&e yard be vaiued at that rate i 






.872916 



^•'^ 4-77458? 

.9361927'^= 188 8i d. 

6. What coft 22 twt. 3 qrs. of fugar, at L 3 : 17 : 6 
f»r cwt. ? 

3.87s, 

7750 
7750 

85.25 = 22 cwt 

1.9375 = i 

•96875 = i 

.98,1.56^5= 22i =: L 58 : 3 : li 
Vol. 1. Q. 7. Divide 
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7. Divide L. 875 : »4 : 6^ among A, B, and C« whcreoi 
let A Have If B I, and C » 

t= .375 

5) »-7»S-| 875-725 

•345 »75.«45 ^ „ ., ^ 

J C.7S =3^0-75 =A'» Ihaie, 

.069—' 35.o29(507.6666x S.37S= 90.375=^'s fliarc. 
34 5 C.6 S304.6 sC's iharc. 

529 '75'72S Proof. 

483 

460 

.46 adinfinitum^ 

fl>, |. dwt. 
8. What will 46 8 16 amount to at L. 7 : 8 : 6 per lb; ? 

40)46.73 =theweighr» 
7.4=L, 7> 8 s% 

18.693J 

327.1331 

For 6 ds* i^i68j 

346,9^5 =1,346:19:10^ 



Demonjir^tim of the hff contra6lion after divijion of integers^ 
promifed in this places 

The fum of i, la, ibc^, 1000, ifc. continned to any 
number of tcrms= i, the firft term, as often repeated as the 
number of terms to be added: Thus, 1+10=11, and 1+ 
10+100=111 ; and 1+10+100+1000=1111, asr is obviou» 
from the nature of numerical notation. Therefore, if any 

nua«ber» 
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nuinber, as N, is multiplied by a feries of equal figures, as 
yy/, .^c. the firft produA by/, in the place of units, vill 
be/iV, or i/N; the next produA by /, in the, place of 
tens, will be lofNp the next 100 fN^ ire, ; and the total 
produA of the whole multiplication will be iiifN^ accord- 
iog to the number 9f places in the multiplier, f f i, i o, ico, 
1000, is divided decimally by 9, the quotient figures will be 
1 1 1 1, ifc. continued to the Aumbiisr of periods in the dividend, 
thus Jsr.iiii, and ^/— I.I 1 1 1, and ^ij^i 1. 11 ii, ftill lea- 
ving I of a remainder, and the quotient continually repeating 
I,. Therefore, /JHzz^ttii /N; and. If we compare tha 

two exprciEons, iii fN and j iii fN^ itc. we w»lf find 
they may be made equal, by placing the decimal point after 
the third figure, in the laft, thus^ iii-iii, 6*^. and then 
fubtra£ting iii from the docimal parts, the lafV, as well as 
the firft, will be equal to the total produA required. That 
is,/£f— .iiij/iy=iii/^— 7; the total produft.. . 

For let the multiplicand N^ 784 
The multiplier/ =^333 



Therefore fN = 2352 



lllfKzi/Jiz:: ^61.3333, ^c. 

9 
Hi fN the difference de- 
iluced from the righ^t hand zz 2613 

26 io72=zr, the total produfl:, 

Ncte^ The figure 3 repeating equally in both on the right 
fiand^ and making no difference, is not to be fubtraftcd. 



<^2 ^HE 
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PART III. 
The elements of ALGEBRA, 

INTRODUCTION, 

ALGEBRA 18 tlie art of reckoning by fymbols, or a 
ihorc and concifc method of rcafouing on the ▼arioua 
relations of numbers and quantities ro each othet, 
by the help of letters, or fuch other charaAers, as the aige* 
braiil thinks moft convenient to adopt. 

By algebra are refoived, in a method of reafooing which is 
clear and connected, and founded on felf-evident principles, 
snany obfcure queflions in arithmetic and geometry, and from 
thence theorems deduced, which hold univerfally with rcfped 
to problems of the fame nature. Hence it is called by fomc 
thg new analyfts^ by others fpecwus arithmetic, or numerical geo^ 
metry, ' becaufe it is equally connected with both, and extends 
not only to abAradt numbers, but ^Ifo to lines, furfaces. and 
folids. It is not intended in this place to confider algel^a in 
its full extent ; what is precifeiy neccflary for conduf^ing the 
arithmetician fcicntifically through the whole of mercantile 
computations, fhall be reduced to a few plain and intelligible 
rules ; by the help of which we fhall be able to demonftrate 
the rcafbn of the mpfl: complicated operation that caii occur 
in arithmetic, with greater perfpecuity and elegance, than 
from principles purely arithmetical. Ax the fame time, in 
the courfe of this work, we will not make ufe of algebraic 
demonflrations, but where we cannot otherwife do juAice to 
the fubjcii, that the; reader may have an alternative, if his 
time ihoul4 not permit hii^i to iiudy this part of the treatife 
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CHAP. I. 

NOTATION OF ALGEBRA. 

ANT fimple attmher is rcprefentfd by a tingle letter, aadt 
for (iiftin£tiOD'8 fake, numbers that are known, and gt« 
irpo in a quefticm, are {tenarally expreiied by coofonants. and 
jMimbcrs that are required are ezprefied by foipe of the fmalt 
voweW. Compound quantities are reprefented by two or 
#DQrc UttcTS joined together ; the (urn of two or more num« 
.bers is evprefied by the fign 4* conneAiag two or more let- 
ters to|;ether/ as a+b means a and ^ added together ; a+i+i 
4jieaos the fum of a and e and b added together. The dif« 
jFereoce of two numbers is noted by the fign — : thus a^ 
6gmQ$s tbc difference of a and b^ or what b wants cf being 
.cq,ualto«« The produAof'tvoormore letters is rxprefied'by 
jCODOOlftingthein together in the form of a word, as ab=aXb ; 
jikcs^XiOU ; that b, the continual produA of a, h, and c. 
.7h£ quotient of two numbers by divifion is exprefied like a 
vulgar fraAion» with one letter repreienting the dividend a* 
^ove the linei aed another below it repreienting the divi- 
ibr, as j;_fignL6es the quotient arifing from a divided by i, 
or a-^. ^ The fquare of any number or quantity is represent* 
i:d by a letter. doubled, zsaa^ or its power noted above k 
thus a^y ea^h of which notations expreis the fquare of <?, or 
a fquare, The cube of any number or quantity is reprefent* 
ed by tripling the letter, or noting its power, as aaa, or «*> 
the biquadrate thus, aaaa^ or a^, &c. I'he (quare root of 
any number is thus noted V~» the cube root t^~, the bi- 
quadrate V~^ &c. ; as V«~i«6 is to be uodtrftood the 
fquare root of i86 ^ VTlJ'c is to be underftopd the cube root 
of 27 c, 

OBSERVATION. 

The charafters + and — in algebra import fomething mor^fi 
thap finiple addition and fubtra^kion, as in arichmetic : + is 
an affirmative or pofitive fign, exprefEve of real cxiftence ; 
and when it is put before any quantity, it is to be underflood 
that that quantity is of a real and pofitive nature ; whereas 
}— is the fign of negation, or negative exiflencc, denoting the 
quantity to which it is prefixed to be Icfs than nothing. 

Ibopgh no real body or fubltance can properly be fuppo- 

ied 
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fed to be lefs than nothing, yet quantities, whereby the difr 
ferent degrees of qualities are eftimated, may cafily be con- 
ceived to pafs from an exiflence through nothing into nega- 
tion. Thus a merchant's ftock was at firft looo/. incum- 
bered only with 50 /. of debt, then his neat (lock was 
1000—50 ; but in thecourfe of trade he met with misfor- 
tunes, which raifed his debts to 1000 /. and his AibjeA whea 
colle^ed together amounted to no more than 1000 /. and in 
ihb cafe he is juA worth nothing : unwilling, however, to 
give up his trade, he flruggles hard to preferve his credit for 
another year, and then, upon examining his books, 6nds he 
was ftill 1000 /. in debt, and no fubjeA to pai5 it, and in this 
cafe he is 1000 L worfe than he was the prececding year, and 
at that time he was lyorth noihing, confequently he will be 
at this time 1000/. worfe than nothing. Wherefore, as af- 
firmative and negative quantities are contrary in their nature, 
they are likewife contrary in their effeAs ; a confideration 
which, if properly attended to, will obviate all the difficulties 
that may .occur in the application of -thefe figns ; for the re* 
fult of working by affirmative quantities is, in every opera- 
tion, obvious, and therefore like operations, where the quan- 
tities are negative, may be known by the rule of control* 
ries. 

Where there is no fign prefixed to a quantity, the quantity 
is always underftood to be affirmativie, and if there is no nu- 
mercial coefficient before it, unity muft always be underftood : 
thus yi fjgnifies +3*7, and a fignifies +ia ; but the fign of a 
negative quantity is never pmitted, nor indeed the fign of an 
affirmative one, excepting when fuch an affirmative quantity 
is confidered by iifelf, or happens to he the firft in a fcries of 
quanuties fucceeding one another. 



CHAP. II. 
ADDITION OF Algebraic Qvantities, 



-A 



DD homogeneous (quantities according to their num» 
bcr. 



EXAMPLES. 

OO (2.) (3.) 

2«Heterogeneoui 
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2. Heterogoneous or different quantitiet, exprefied by dif- 
ferent letters, are added by connedlng thetn with the figa +• 
Thus a and h and c are added a+b+e^ &c. 

3. When the quantities to be 'added have like figns, the 
fame fign is to be retained in the fum. 

EXAMPLES. 

('.} (2.) (3) 

• +7^—5^ i6f+3*-3a 37a+i 3 

loa— 9* 3U+8A— 7a 80^+69 

Ifi this cafe it is plain, that one affirmative iiTcreafed by the 
acceffion of another affirmative, muft make a greater affirma- 
tive, in the fame fenfe that a ftock of 1000 /. increaied by 'a 
legacy of 500 /. would in this new (late be worth 1500 A ; 
and that one negative increafed by the addition of another 
negative muft make a greater negative, in the fame fenfc 
that the lo(sof 1000 A followed by another lofs of 500 L 
would increafe the lofs to 1500 /• 

4. If the quantities to be added have contrary figns, the 
one affirmative and the other negative, the fign of the greater 
<juantity muft be prefixed to their difference. 

EXAMPLES. 

+2tf +37^ +a 

— 9^ —14^ -^a 

—ja +23^ o 

In this cafe it is plain, that the fum of the quantities maft 
be found by fubtradting the leffer coefficient from the greater 
and prefixing the fign of the greater quantity ; for let +37« 
reprefent 37 /. which a man hath in his pocket, and — ip^* 
19 /, which he muft pay out of it, he will after all have 
+iSa : but reverfe the cafe, and fuppofe he hath only +194 
to pay —37^1 he will then have —18^ or i8 1. ihort o£ his 
fum. 

From thefe four cafes may be deduced one general rule for 
addition of algebra, viz. Add like figns, and retain the fame 
fign in the fum ; but fubtraft contrary figns, and keep the 
fign of the greater. 

EXAM' 



■H 
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EXAMPLES* 

■ wii^M^aMi) BMMwMaaiW — 'flit 

5^+ ^ 6*4-if 4^+3* 2^-3^ 

CHAP. iir. 

SUBTRACTION of Algebraic Q^amtitie*- 

Omogeneous quantities are (bbctaftod by takh^ 
the difference of their coef^cients, as 

5^— 3tf±:2tf. 76-^6=±70 and 8i^fc=7* 

2. Heterogeneous quantities admit of no other (ubtraAioit 
but the fign — » as the diff'^rence betwixt a and h would ftand 
€t—bt upon the fuppofition that a is the greateft quantity, 

3. If quantities have like figtis, their diffiirreiice retains tbk 
fame fign. 

4. If a greater quantity nluft be taken froni i, Iefler» f(^ 
the difference betwixt the quantities prefix the coiiitrary fign^ 
Thus if it were required to fubftraft +5* from +2^, the re- 
mainder wQuld be -^3^, For fuppofe a man owes me 1 L or 
2^, and I owe another man 5 /. or ^b ; it is plain that the 
difference betwixt thefe Turns is a debt upon me» for which I 
have nothing equiv^alcnt, and therefore I am 3 /, or j^ worfe 
than nothing: for had the fums been equal, I flionld have 
had nothing in revcrfion, but then the firft 3 t. or 3* I ever 
got ftiould have been my own ; but whilft I am 3 /. or 3^ in 
debt, I touft get 3 /. or 3^ before I am even with the world* 
And therefore in everv acceptation in this cafe the remainder 
It 2l negarive quantity. Befides, for a proof of fubcraAion^ 
4-5^— 3^ being added together will be found =2+2^. 

5. When the quantities to be fubtrafted have different 
iigns, add their coefficients, and to that furn prefix the figfl 
of the minuend, which will exprcfs the difference. Frdrt 
+5^ if it \iiras required to fubtraa —3^, the remainder would 
be +S« : but if it had been required to take +54 from — 3^ 
the remainder would be— 8tf. Hence to fubtradt a negative 
1% the fame thing as to add an affirmative, and to fubtraft an 

affirmative 
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affirmative it the fame thing as to add a negative: For in the 
firil indance, if I am in polTclIion of 5(7, and indebted 10 3^, 
ihould that debt be forgiven, I am certainly 3a better than 
when it ftood againft.mc ; and in like manner, it I am in- 
debted in 54, reprefented by — 5^, and have only +^a to pay 
it, Ihould thefe 3a be loft or taken from mc, 1 am certainly 
3a worfc than i was in my former fituatioo. 

EXAMPLES of COMPOUND Quamtitiii. 

From 1 2x+6d— 4^— 1 2c —J^^Sf 
Take 2X— 3^+4^— 5^+6^—7^ 

Rem. i04f+9a— 84— jc^6d —5/ 



i2Ar+6tf+4*— I2C —7^—5/" 

If never a member of the fubtrahend is found to be of tha 
iame denomination with any member ot tue minuend, change 
the fign of every member of the fubtrahend, and then add 
it to the other ; as if 51:— 6i was to be fubtrafted from 3tf— 4^, 
the remainder would be 3a— 4^--5c+6i. 

CHAP. IV. 

-MULTIPWCATION of Algebraic Quantities. 

TN multiplying quantities, it muft be obferved. that likt 
•^ (igns, whether affirmative or negative, produce +» but dif- 
ferent figns j^roduce — . 

EX A M P L E S. 

OBSERVATIONS. 

1. That +B into +c muft produce +bc, is fclf- evident : for 
inftead of the letters let us take +4 and +J for & multiplicand 
and multiplier, the produ^ in this cafe muft be 4+4-t-4^5+iaj 
wherefore +3 into +4 mult likewiic give +12. 

2. — ^ into — c= +bc. For alfume the fame figures 3 and 4 
with negative figns, then multiply —4 into 3,0 and —3 fuc- 
ceffivcly, and the produdls will be an arithmetical progref- 

VoL. I. R fion 
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fion ; but the two firft produAs are ^12 and o, and the third 
produdV will be +22. 

3. +* into — r=>-*f. For if the produft were +k, it 
would be the fame with the produft of +b inio +r, which 
would be abfiird. But further, fuppofe a man 10 /. in debt* 
and without any fubje£l to pay it, his worth may be (czprefled 
by —10, i. c. 10 worfe than nothing ;. the double of -^lo 
would be —20, the triple would be— 30, &c. according to any 
multiplication whatever.. Therefore —10. X+2 +3,» &c. by 
any multiplication whatever mtift give a negative produd*. 



EXAM 

(I.) 


P L E Si 

(2.) 




^ab+bk 


(3) 


aa—T^b+bb 
a+b 


— alh--bb 
+aa+ab 


+ab+bb 
+0ia^b 


\:aa . . .-^bb +aa+zab+bi 
ix — 7a — 8* 

2X -. 3a + 4* 

I2xx^i4ax^i6bx+2iaa+24ab*-^l2bf 
—1 8ax+24bx — 28d* 



I2xx^2'^ax+ Sbx+2iaa'^ ^ab-^'^Tib 

A dafh over two or more quantities imports, that all thofc 
quantities arc to be conlSdcred as conftituiiog one compound 
quantity, 

OBSEIU 
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OBSERVATION. 

From this rule there may be Yery naturally deduced the 
following theorems. 

1 . Exam, a+i ioto a-^b produceth aa-^bb. Hen^e the Aim 
and difference of any two numbers ibeing multiplied together 
will give the difference of their fquares, and vice verfa. 

jFor 4X4=16 

2X2c=4 

Diff. 2 12 the difference of the fquares. 
Sum 6 

Frodu£t 12 of their .fum and difference. 

2. Exam, 4 <s+^ into a+^ produceth aa'\'2ab^bb, Hence» 
if a number j)e refolvedjnto any two jparts whatever, the 
fquare of the whole will be equal to the fquare of each part, 
and the double re^nglc^ or produA of the multiplication of 
thofe parts added together. Thus* if the number 10 be re* 
folved^into 7 a^d 3, 100 the fquare ,of 10, the whole .will be 
equal to 7X7+3X3+7X3X2, which is the fquare of each part, 
and double the produA of the parts. EucU b$ok 2. prop, 4. 

3 Exam, 2 tf— i into a^^b produceth aa — tdb+bb. Hence, 
if from the fum of the fquares of any two numbers be fubtraAed 
the double produd of thofe two numbers, th^re will remain 
ttc fquare of their difference. Thus in the numbers 7 and j, 
7x7+3x3=58 and 7x3x2=42 but 58-r42=i6;=7— 3x7—3, 
i. ^. 4X4. EucL.i.j. ' ' • 

C « A P. V- 
DIVISION OF Algebraic Quantities. 

I, rinP divide fimple algebraic. quantities, divide the coeffi- 
Jj^ cient of the dividend by that of the divifQr, whe^ 
poffible, and then put down after the quotient ail the quan- 
tities in the dividend that are not in the divifor.; and for the 
fign to be prefixed to the -quotient obfcrvc the rules in mul- 
tiplication^ fince the quotient ought to xontain a quantity, 
which being multiplied into the divifor, will produce the di* 
vidend. ' t 

R 2 E X A M. 
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EXAMPLE S. 

(1.) (2.) 

+4*) — ibc( — 2c 4a)l4abc(6ic 

— Sic Proof, 24dfc Proof. 

(3.) (4.) 

S*) I ^bc/6e 4a) I zabciibe 

\3* \4^ 

\%b€ Proof. i2abc Proof. 

2. When the coefficients are incommenfurable, or the. 
quantities heterogeneous, place the divifor bclovr the dividend 
in the manner of a vulgar fradion ; as 

b 17*' ^ab ^xm 

a (^ 'ja ■ jxm 

C H A P VI. 
ALGEBRAIC FRACTIONS. 

FRaAions in algebra are managed in the fanne manner a^ 
in arithmetic, m their reduction, addition, fubtradion, 
multiplication, and divifion ; with this difference only, that 
the operations in the one are numerical, and in the other a)* 
gebraical. 

EXAMPLES. 

I. Reduce —^ to their loweft terms» 

Here 2b is a common meafure for both numerator and de- 
nominator, and therefore when they are both divided by 2b^ 

the quotient will be —^fhi* but exprefled in lower terms. 

Hence it rollows, that whenever a common letter or faftor is 
to be found in every member both of the numerator and de- 
nominator, it may be cancelled every where without affefting 

the value o£the fradion ; thus the fraftion^J^* expunging 
€, becomes •^[TT^but if there be any one member whereia 

the fador is not concerned, it muft not be expunged at all. 

2. Reduce 



^_ a.! 
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2. Reduce « * '^ to one common denominator. 

tfX 3x4=120 

iX2X4= 8^ > Numerators. 
fX3X2= 6c J , ^ . 

2x3X4=24 Common denominator. 



3. Add ^and ^ 



4. Subtraa JL frona ^ 



5. Multiply 41 into 4^ 

6. Divide ^.^Y-^i 

4i . 



3<iX3fc=9^^ 

4flX2/>=^f*_ 

3aX4^»='»»-^»** 

aX5di=5dl» 
4flX2db8</<i 



%a 






4tfX4^tf=2f^ 
9 X7 J ^^'J'* 

r \ tf / ca 



CHAP- vir. 



INVOLUTION Numerical and Algebraical. 

INvolutipn is the raifmg of a quantity or number to any 
aligned power, and is performed like multiplication, the 
multiplier always continuing the fame. Hence, when a 
quantity or number is faid to be raifed to a certam power, ic 
is multiplied into itfelf as often as the powt^r to which it is 
raifed exprefieth. 

Thus when 4 is multiplied into itfelf, it becomes 16, which 
is the fquarc or 2d power oi- 4 ; when the fquarc 16 is mul- 
tiplied into 4, it will produce 64, the cube or 3d power ; and 
when 64 is multiplied into 4, it will produce 256, the biqua- 
drate or 4th power ; and that multiplied into 4 will produce 
1024, the furfolid or 5th power, ^r. 

In like manner, aXer^^a or/7* ; a^Xa-=aaa or c^ ; ^'x/trr/i^ ; 



and a*Xaz=:aaaaa or af , eSr^. 



To cxprcfs the power by a digit 

is 
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h no doubt the beft metbod of notation, as it is fliorteft^ and 
the power dilcovercd by its index at once, without the trouble 
of numbering the repetitions, which in the other cafe is uq" 

avoidable. 

Eicampks/>fro$ts rdifidSo thi ylpormtr* 



4a 

1619* fquarCji 
4 

64a' cube 
a+B a %iQom;aI root. 



ai+2ba+b* 
a+b 

a+iba^+^bba-^-i^ 



1 

0r^b $, reildi^al root. 



^»»— 2*^» 



CHAP. VIII. 
EVpLUTION OF Algebraic Quantities. 

T^ yoluti9n reduces any given power back to its original 
-j p i quantity when poffiblc. To do which it muft be pb- 
ferved, that fome quantities are rational and have rQots ; b^ 
there arc others furd or irrational, whofe juft root cannot be 
cxtrafted. In the firft fpecies of quantities, confider what 
quantity irivolvedor multipilied into itfclf as often as the index 
rcprefents will produce a quantity equal to that given, and the 
quantity found in ^hjs manne<r will be thar required. Thus, 
fuppofe it was required to c;ttra.ft the root of a*, it would be 
tfX<2=fl*» confequently a is the rpot required. In the fame 
manner a is found to be the root of a?, for aXaXa=ui^, In 
th^ fame manner Sid* will be foiipd to proceed from ^, fov 
^dXgd=:Sid*. 

Thus likewife will a be found to be the cube root of ^ ' , 
for aXaXarza^, 4a the cube ropt of 64a', and a the biqua- 
irate root pf a*. 

If 
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If the fquare root of tf*+2<»^+** was required, it would 
be found to be a +* v for a+bXa+hsa*+2ai+b*. In the 
fame manner will «— ^ be found ro be the fquare root of 
#0 — 2ab+b^ • 

In this manner likewiie may be found the roots of higher 
powers, as a^+2ta*+^bba+i^ , whofe root is a+b. 

In furd or irrational quantities, the roots are fignified or 
d enoted by the radical fign prefixed thus, v'^^.V* " -fl+f, 
V^tf*— ^ is the fquare root o f thofe quantities to which the 
fign V*~is prefixed; and V* ^+^V* h^-Hs is the cube 
root of the quantities to which the fign V 3 ^is prefixed. 



C H A P. IX. 

Ot SURD CLUANTITIES. 

f. TF the given furd quantities are heterogeneous, they 
^ are added by connecting th em w ith the frgn +, and 
fubtraftcd with the fign — ; as V^^-fVlc exprcffeth the 
fum of ihcfe two furd quantities, ViG-^ui exprcflcth the 
difference of the furd quantities on each fide of the negative 
fign. 

2. When they are homogeneous, they are added and fub- 
traded according to their number ; as 4 V*B+SV*B=^^2V^9 
and jv'Tg — 3V'l»5=6v^T5> ^c. 

3. Surds are fometimes multiplied and divided by the figos 
X and -f- connefting them, VnXy^'^^ or \/*J"hV»7 ; and 
fometimes by multiplying and dividing the quantities them- 
fclves, when it can be done, and prefixing the r adical fign 
to the produdl or quotien t^-.as V»tf*X2V'Mar"=v'*T*^» ; 
or Vj3'xv'*-=V^«^ and V"»i2^<h-V*4«v^?3* » »ud V^jJJ 

4. burds are involvedjnercly by removing the radical 
fign; thus to fquare \/^G, take away the fign V*"* and 
there is left G= the fquare of V^S. To cube v^T5, take a- 
way the radical fign V^» and there will remain G zzxd the 
cube of V '^ ; and this holds good in all cafes, whatever 
power is reprefentcd by the radical fign. 



CHAP. 
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C H A P. X. 

RULES OF fiC^UATION. 

BT equation is to be underftood in general one expreffioa 
of a number or quantity made equal to another ; thus, 
4+6=10, and 7 — 3=4; or 9x6=54; or 12-5-4=3. And 
in the fame manner may thefe quantities a+hzG, or a — i=2>^ 

a 

or flA=P, or— =^, drt . 

There is no queftion can occur in numbers or quantities, 
but fome equation will arife from the very terms of the que- 
ftion, if they are intelligibly put : for inftance» fuppole a 
number was required, whereof 4 ^tid -^ being added, the 
fum would be 18. Let this number be reprefented by a, then 
will ia+ia=z 18. Wherefore the equation here is j<s= iS» 
and from this equation the oumber is required. Again, let 
the queftion be to find two numbers, the fum whereof is 24, 
and difference 12. In this cafe, one equation will be ^+^2 
24, and another <3 — r=i2; and fo there are two equations 
£ivetx^ and two numbers required. Hence arifes this general 

RULE. 

When the number of equations given in any queftion are 
juft equal to the number of quantities required, and the one 
equation no way inconfiftent with the other, the queftion it 
truly limited, and capable of afohition; but when the num* 
ber of equations given . are not fo many as the numbers re- 
quired, the queftion is ambiguous, and admits of various 
anfwers. If the number of equations given exceed the nunv- 
ber of quantiiies required, and if any one of thefe equations 
is found inconfiftent with the other, the queftion is impof* 
iible, and can have no rational anfwer. 

RuUs for refolving fimple equations. 

I. To letter a queftion, or to rcprefent quantities by pro* 
per charafters. 

As this is in a great meafure arbitrary, or matter of choice, 
we need only obiei ve, thaw in general given quantities are 
reprefented either by confonants or abfolute numbers, as they 

2 lie 
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lie m the quefiiod ; and quantities required^ by (bme of the 
fmall vowels, one or more as there is occafion. 

2. To ftate a queftioo, or, m other words, to raife an 
equation. 

The nature of every qucftion miift be well confidcreJ ; 
given and known quantities didinguiflied from fuch as are 
required; numbers are to be added, fubtr'tft J muScipHed, 
divided, or involved exa£tly, according to the conditions of 
tbequeftion; and then one fide of an equation compared 
miih the other, which being done, the equation is truly 
ftated. To make this ftill plainer, by an example: Suppolc 
it was required to fiud^a number to which 4 of Itfclf being 
added, 5 fubtrafted from the fum, the remainder muliiplii'd 
by io> and the product divided by 4, gives 25 in the quo- 
tient^ 

For the unknown number put <t, and for the given quo* 
tient put ^. The other members, being but fmall, may be 
taken abfolutcly as they lie, or reprcfentcd by letters ; but in 
this inftance, let them be taken abfolutely as they lie. Then 
by confidering th« queftion, the following equation will oc* 
cur, tf+^^z— 5X10^4=^; which is dating the queftion at 
)arge. And the facne may be abridged in the manner which 
the figns of addition, fubtraAion, multiplication, and divi- 
fion require ; thus, a+j^azi^a^ by fubtradting 5, it becomes 
%a — 5, which, multiplied into lo, it becomes *Ja — 50; 
and this being divided bv 4, it becomes I2i^— 5o_^ And 

1 ^ 

thus will the equatioo be fiated and properly abridged- 

3. To reduce an equation. 

After the qucfHou hath been properly ftated and abridged, 
the equation mu(^ be reduced, by bringing the unknown 
quantity a, and its cocflSicicnts, to one (ide, and the known 
quantities to the other : for this purpofe, obferve the follow- 
log cafes^ 

Cafi I. When a—ki.G^ reduce by addition, fincc equal 
quantities added to equal quantities give equal funis; b add- 
ed to both fides gives a:=^G-\-b' 

Cafe a. When ^+^=(7, reduce by fubtraftlon, finre eqw-xX 
quantities taken from equal quantities give equal rcradiuderb ; 
thus, by fubtrafting b^ it will be a::iC -b. 

Vol. I. S Cafe 
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^afe 3 When g =^7, reduce by multiplication, fince equ^j 
quantities cnultipUed by equal quantities give equal products ; 
by multiplying both fides by h^ it will be a=Gb, 

Cafe 4. When <7^=:^, reduce by divifion, fince equal quan- 
tities divided by equal quantities give equal quotients; ther^ 

£-• 
fore, dividit* both fides by h we have a=z t, 

Cafe i. WhenVT=G, reduce by invoIu;ion; for fiocp 
equal roots have ^qual fquares, cubes, biquadraccs, (^c.\ 
wherefore by fquaring, cubing, iyc. both fides, w« will have 

Cafe 6* When a*:=Gy reduce by CToIution ; for fince equal 
quares, cubes, biquadrs^tes, drr. have equal roots, by csr 
raAing the ropt of each, we will have a=W'G. 

By thefe fiap cafes, founded on their refpe<^ive axioms, all 
equations whatever may be redttced ; but to fet the applicar 
tion in a more praAical point of view, let us refume the ^quv 
tion i£v^ — 52—^ 

Since one fide of the equation, where a the unknown 
quantity lies, muft be divided by 4, in order to remove the 
f ration, multiply hmh fides by the denominator 4; andthcQ 
you will have i2\a — 50=^^; for not to divid? izia-^y^ by 
4, is the fame thing as to mulpply e^by 4. 

Then feeing 50 is a known number, afFefted with the fi^ 
— , remove it by cale i. to the known fide of the equation, 
and then we will have i2ia=^^^^o ; and, in this ^afe like- 
wise, not to fubtradl 50 from 124^, is the fame thing as to 
add it. But fiill there is a fraAion upon ode fide ; where- 
fore multiply both fides of the equation by the denominator 2, 
and we will have 25^3=8^4- 100. Laf^Iy, dividing both fides 

by the coefficient oi a^ viz* 25, we wit have a=^-—^' 

by which means the equation is not only reduced, but rc- 
folved ; for the unknown quantity a, b/ itfelf alone is found 
equal to fuch as are known, namely 8^200=8x25,' for 

^ was=:2 5 ; then aoo+ioo joo=:i2, the Dumbej^v reqyircd, 
er the value of ^ ! 



C H A^- 
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CHAP. XI. 
PROBLEMS producing Simple Equations. 

A Simple cquacioD is that whereio the unkaown number 
or ijuantity a is found equal to known numbers, by 
multipiicatioD or divifion only, without the eztraAion of 

roots, as in the above example ; or, if— 12, then a:zJ(K 
f ^=^.8; or if 4^=12, then, by divifion, ^^^=3, and it will 

be the fame in ktters for ^ sr^, therefore, a^g ; and 0*=^, 
therefore «=-f-, he. 



Prob, f. A man being a(kcd how many bank-notes he 
bad in his pocket-book, made anfwer. If to what I have you 
add as many, i as many, and 7^ more, I would then ^ave 
1 30 ; required the number he had ? 

* In this problem there is only one number required, for 
which put '/t, and there are two given, viz, 130, for which 
put Sf and 74^ for which put B. 

Tben according to the conditions of the queftion, 
ihi-a+ia+BzzS ; which, being properly abridged, will be 
2ia+Bz;zS. 

Then rcmove^J? to the known fide of the equation by fub- 
traSion and it will be 2^^1=5—5. 

Take away the fraction by muUiplication, and it will be 
j;tf=iS— 2-S. But by divifion a=^£rii£-; vrherefore 2=5 

2l5o, from which take 2^^] 5, and there will remain 24;, 
which being divided by 5^ quotes 49, the anfwer. 

Prob. 2. A man fpeaking of his money, faid, that with 
one half of his money he could buy a certain horie, and had 
he 30 /. more, he codid purchaljc three horles of the fame 
value ; how many pounds had he ? 

Hereh appears that i a\s the value of the horfe, and 4 ^ 
the value of 3 fuch horiics, which, by the queftion, is =r<i+3o. 
Therefore, to remove the fradtion by multiplication, it uill 
be 2a+6ozz2aj and by fubtra^Eting 2a from baih fides, 6o=a, 
tbe anfwer required. 

S 2 Prob^ 
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Proh 3. A gentleman being alked bow many horfes be 
kept, made aniwer, For want of room in my own ftable, I 
muft put 5 horfcs in my neighbour's ftable ; but I am now 
bnilding a ftable twice as large, and then I can accommodate 
my own horfes and 5 of my neighbour's : You may find out 
the number of horlcs 1 keep. 

Here it is plain that tf-*5= the number the ftable contains, 
and 2^~fo=the number a ftable twice as large will conraia, 
which being 5 more than the number the gentleman had, 
the equation will ftand fl+5-2^*- 10 ; theiy, by adding 10 to 
both fides, a+i 5=2^9 and by fubcradting a^ we have 15^=^ 
the anfwer. 

Proh^ 4. A man meeting fame beggars, found, that by 
giving i\d, to each, he would be 4^. Ihort of ierving them 
aU» and by giving ^d. ro each, he ftiould have 4(/. over; 
recjuired the number of beggars, and how many pence the 
man had in his pocket. 

Here two numbers arc required, which let be rcprefcntcd 
by fl3= the number of beggars, and ^=:thc number of pence 

H^ *— 4. 

By the queftion it appears, that ~ ^=^, and ~=3» the 
two given equations. By thcfirft ^+4224^, and ^=44—4; butr 
by the fecond ^— 4=3^, and ^=:3<i+4 ; therefore, by comparing; 
both equations of /^k will be 4*— 4=;:3a+4, and 4a=:3a+8,. 
and iK=8, and ^=28. Anfwer. 

Proh. 5. Two perfotis, A and S, were talking of their ages ; 
fays Aio B, 7 years ago J was juft three times as old as you 
were, and 7 years hence I fhall be twice as old as you will be. 
I demand their prefent ages. 

Let a and e reprefent the prefent ages of J and 5, that is, 
let a=:// and e=:B ; then their ages 7 ye^rs ago were tf— 7 and 
^—7, and their ages 7 years hence will be a+y and ^+7 ; 
whence, and from the conditions of the problem^ may be de- 
rived the two following fundamental equations: 

<i-.7=:^— 7'X3=3^— 21, and 

^+7=^+7>^2=2^?+I4 
From the former of thele two equations, viz. <7— 7=^3^— 21, 
we have ^=3^— 14 ;and from the fecond equation ^+7=2^+14, 
we h;<vea=:2tf 4-7; therefore 3^-i4=:2;?+7, fince both are c- 
quai to a i whence tf=2i, and 2<?f 7, or 0=4^, 
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i^s age therefore was 49 years, and £*s ti : For 7 ycart 
before J's age was 42 and B*s 14, and 42=14X3 ; but oa 
the other hand, 7 years after /fs age would be 56 aad£'s 28 ; 
but 56=28X2. 

Pr^, 6. A certain company at a tavern found, that when 
they came to pay their reckoning, if there had been 3 more 
in comjpany to the fame reckoning, they might have paid I 
(hilling apiece lefs than they did ; but had there been 2 few- 
er in company, they muft have paid i (hilling apiece more 
than ihey did : what did each pay, and how many were there 
in company ? 

Reprefent the number in company by a, and the number 
of fhillings every one a£lually paid by / ; now, if 4 perfons 
were to pay 5 (hillings apiece, the whole reckoning would 
be 4X5 : therefore if a perfons are to p: y / (hillings apiece, 
the whole reckoning will be ae (hillings. This being premt* 
fed, fuppofe them now to be 3 more in company, then will 
the number of perfons be tf+3 ; and to find what every parts* 
cular perfon ought to pay in this cafe, the whole reckoning 

ae muft be divided by ^+3, and the quotient willbejT*~= 

every one's particular reckoning : but, according to the pro* 
Uem, every one's particular reckoning in this cafe would 
have been one (hilling lefs than it aZlually was, i. e. e— x ; 

therefore -fL-r:^— I. In like manner, the fccond cooditiw 

of the problem gives us this equation, viz. -J!— 3/+1. Tlic 

firft of thefc equations, viz. -^=^—1, being reduced, gives 

«=3^— 3; andthcfccond cquation,t/z. JIL^-af+t, " being 

likewife reduced, gives a=:2f+2 ; therefore 3f-3=2/+2 and 
r=5; wherefore 2^+2, or <2=5X2+2=i 2. 

Hence there were 1 2 in company, their reckoning came 
to 5X1^2=60 fhillings. 

Prob. 7. One lays out 2 (hillings and 6 pence on apples 
and pears, buying his apples at 4 and his pears at 5 a penny, 
and afterwards accommodates his neighbour with half his ap- 
ples and I of his pears for 13 pence, which was the price he 
bought them at ; 1 demand how many he bought of each 
fort ? 

Put a for the number of apples, and e for the number of 
pears. 

* Then 
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Then if 4 apples cod i penny, a will coft ^ ; and for the 
fame rcafon e will coft pence, and then wc will bavrf 
J4y=3^ ^^^ °°^ fundamental equation. Again, the price 
of ^ half of his apples, will be * , and the price of '"= \ of 
his pears will be ^; hence We will have ^+-/^=: 13 for an- 
other fundamental equation. 

Equ, I. 5<?+4/=: 6od 

2, 15/1+8^=1560 i 

Subtract the fecond equation froib thrice the firft^ and it 
will be 

Equ. 2* 4^=*40 

4. c=ztO . t' 

Now, fubftitute 60 for /, that is, 240 for 4^ in the firft 
equation 5<z+4^=6oo, and we will have 54+340=6009 
whence equation 5 » 4=72: therefore the number of apples 
was 72, and the number of pears 60': for V=36 apples at 
the adSgned price =9 i. and V-=20 pears at 5 for a penny 
=4^.; but 9+4=21 3. 

Probi 8. Three men had each a certain furti of money; J 
and B together had 16L; B and G together had 27 It ; JtLod 
C togethei" had 25 / ; how much had each f 

Here three numbers are required, atf^y, znd per queftioa 
tf+^=i6,andconrcqucutly ^=:i4— a j alfo//rqueftion^+x=:27, 
confequently ^±=27— ;/* By comparing thefe equations of tf, it 
will be 16— ^=27—^, and 16— ii+ysi;, and j^—tf=27— 16=11^ 
andj^=y+j. Lajtly^per quelHon £i+y=i25, and jr=25— a. 
By comparing thefe two equations of^, it will be=i 1+4=25 
— n, and 11+26=^5, 24=14, 4=7, ^=9, andj'siS. 



CHAP. XIL 
Of direct proportion. 

BY Euclid, four numbet*s or quantities are proportional^ 
when the firfl hath the fame ratio to the fecond, as 
the third hath to the fourth ; or, in other words, when chd 
fii II contains the fecond, or is contained therein, fo oft as the 

third 
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third coniains the fourth, or is coQtained therein. Thus 
3:Q::6:i8,and6:4:: 1218, bccauft in the firft, 313 as of- 
ten found in 9 as 6 is found in 18; and in the fecond, 6 
contains 4 as often as t? contains 8. From this idea c»f pro- 
ponicn it '^ollows, //, That if four numbers are propor- 
tional, and cxprtfila by thcfc four letters, AlBlXlD, the 
quotient of the firft divided by the fccond, is equal 10 the 
quotient of the third divided by the fourth : and this expref- 
^on is univcrfally true^s:^, as may be obferved in any 
rankof fopr proportionals whatever; thus, if4:5::i2:i5» 
then ^44-; if 6:2:112:4,^ then 4=V» ^^- Secondiy^ 
It is alfo true, that the quotient of the fecond divided by the 
firft is equal to the quotient of the fourth divided by the 
third, /. e. ^5^, for ^="^4.and i^ ^,^c. Thirdly, When 
It happens in any four numbers or quantities that the quoti- 
ents are equal in this manner, thcfe four numbers or quan- 
titles muft be proportional ; thus ^=5ri therefore A : B '. I 
^ C I D. Fourthly^ If four numbers are proportional, the pro^ ' 
duft of the extremes will be equal to the product ot the 
means : for if A ; 1? : ; C : D, then as before ;j-=:-5^^ multiply 
leacb fide of the equation by B, then A=^ ; multiply each fide 
by D, and then AD=BC. the produft of the extremes = the 
produft of the means. Fifthly, If in any four numbers the 
product of the extremes is equal 10 the produft otthc means, 
thefe four numbers are proportional : forif AD— BC, ihenby 

divifionA=:^, and again by divifion^=^; therefore A: 

B'-CID. Sixthly, If three numbers arc proportional, the 
produA of the extremes is equal to the fquare 6i the means : 
for if A :B : : B : C, it win be AC=BB by the fourth j and if 
AC=BB then by thp fifth it will be A:B: :E:C. 

P.roh, 1 . Three numbers being given, to find a fourth direft 
proportional. Let the number ioughr be <i, and the three 
given numbers B,CD. Then B I C II DI^; therefore the 
produ£l of the extremes will be equal to the product of the 
iueans Bn^nCD. Divide both tides of the equaiion» by B, 

and then fl=-j, the produft of the fecond and tfcird divided 

|>y the firft. 



Prpi. 
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Proh* 2. T\ro numbers being given, to find a third proper* 
tional, put EC the two given numbers, and a the third pro- 
portionaly then BiCl '.CIj ; and as before B<s=£C ; dividing 

both fides by B we have^i=:— • the fquarc of the fecond di- 
vided by the firft. 



CHAP. XIII. 

Alternation, Inverfion, Compofitibn, and Divifion of 
Proportion. 

^T/Hat Etclid demonftrares, look ^. concerning proper- 
VV tional quantities, as far as relates to numbers and 
quantities that are commcnfurable. may be demonftraied alge- 
braically from what hath been faid in the lad chapter. Firflt 
If A'.BIIC'.D, then by alternation it will be A^CllBlD 
bectufe in the lafl as well as the iirft the produ<^ of the ex- 
tremes is equal to the produA of the means, viz. AD:£:Cfl. 
Secondly It will be by inverfion DXI IB*. A ; for in this alfo 
DA=CB. Thirdly y It will be by compofuion D+CX:; 
]^+A:A; forfince AD=iCB, add AC to both/and then 
AD+AC=CB+AC. But the firft of thcfc is the produft of 
D+CxA, and the fecond is the produft of B+AxC. Fourthly, 
It will alfo be by divifion, D— C : C : : H— A : A ; for AD=Cl3. 
and by fubtraftiog AC, it will be Ap— AC=CB— AC. But 
the firft is the produA of P — CxA, and the fecond is the pro- 
duft of B — AxC. In like manner we may demonftrate pro- 
portion converted alternately compounded 0|: divided, ^c^ 
by the fame pinciples. 



CHAP. XIV. 
COMPOUND PROPORTION, 

IF a:b::C:D and e:d::F:v2, then it will bcasAE: 
the produdl of the firft two antecedents, :B the firft 
confcquent; '. XFthe produft of the fecond two antece- 
dents, \a the fecond confequenr. For by the firft A IB II CiD, 
hence AD=:BC ; and by the fecond, ElDIlFia, hence 
E<3=DF : therefore the produfts of thofe cqunl quJintitics 

3 will 
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will be equal ; that is, ADxEa, or ADEa=BCxDF, eft 
BCDF : divide both fides by D. and then AEfl=BCF 5 there- 
fore AE:B::CF:tf. ^ E. D. 

If therefore five numbers are given, A:B::C, to find <i, the 

E F 
fixth dircft proportional or anfwer required, it is plain, that 
a is found by multiplying the antecedents together, then mul- 
tiplying the produft of the fecond two antecedents by B,^the 
fecond term of the proportion, and dividing by the produft of 
the two firit : for fince AE:B::CF:fl. it will be AE/a=BCF 

BCF 
and azz a p.; and however many antecedents there may be, 

the operation will ftill be the fame, which might be eafily de- 
monArated from the lame principles. 




C H A P. XV 
RECIPROCAL, or INVERSE PROPORTION. 

TF two rcAangles, as thofe in the margin, arc equal the 
J one to the other, but differing in 
length and breadth ; or» which is the 
fame thing, if any two products are e- 
qual the one to the other, as 8X3^36X4* 
in letters Lb^b : for, as the length 
0/ the longcft reft angle 8, or L, is 
to the breadth of the ?horteft, 4, or 
b ; fo reciprocally is the length oF the 
ihortefl 6, or A to the breadth of the 
longeft, 3, or*: Hence as L:B:.7:B. 
. cedent, and the laft consequent, are found in one and the 
fame reftanglc, or produft, as are the fii ft confcqucnt an4 
laft antecedent found in the other. If this proportion is in- 
verted in fuch a manner, as to t^ke the firft antecedent and 
firft confequent in one number, and fecond antecedent and 
fecond confequent in another, inftead of dircft proportion, 
we will then have inverfe proportion, and no longer will the 
produA of the extremes be equal to that of the means ; but, 
inftead thereof, the produ£l of the firft •and fecond terms fhall 
be equal to that of the third and fourih. Thus dircdlly 
L:B::/:3, but inverfcly, L:^::/;B. Therefore, to fihd a 
Vol. I T ioSiuh 



Here he firft ante- 
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if >urrh inverfc proportional^ wcmuft always multiply the two 
fii {I rerins, and divick their product by the lath For as 

L.kiihB, and Lb=lB^ and -fzzB, Hence k is obviou^,- 

that the inverfe rule of proportion may be made dire£i:, or 
the^diredl: rule of proportion may be made ioverfe, only by 
changing the order oi the terms. 



CHAP. xvr. 

To tarn Equations into Analogies ; or The appG^ 
cation of Algebra to the varieties in Proportion. 

Prob. I. nr^WO merchants, A and B, had each a certkia 
JL ftock ; A*s (lock was to B*s as 2 to j. By trad- 
ing A gained 3000 /. and B 3500 /. and then A*s (lock was 
to fi's as 4 to 5* Required their refpeAive (locks at iirft ? 

For 3 put r, and for 4 put R ; let A's gain be reprefented 
by ^=r3000i and B'» by 6^=3500, 4 in the focond proportSon 
by q^ and 5 by ^, and let the numbers required be a and e* 

'£'iT{ix\ittia\er,rvRy per qucftibo, and by - multiplying c^ 

tremcs and meins, a R^=er^ and' dividing both by r ; ^=^, to 

both add their i»efpcftive gain, and we have, per queftion^ 

^^gi^^^Gi :q: ^^^ and by multiplying extremes and means, 

a:^+gqr^=aRq+G^r, and by tranfpofition g^ — t7yr= 
aRq — flri^r ; and dividing by the coefficieuts of ^; it will be 

^JIfi ?"~^? .I. Therefore, to find the value of ^ by the rule o£ 

proportion, take the divifor qR — ^r for your firft number, 
the coefficients of r, ^.^7-^^, and let r be the third ^ fo fhall 
the equation be relolvcd in this analogy, 2: 1000: 28M000/. 
A's ftock at firft, and /=:i5ao/. 

Prob. 2. If A works a garden in 18 days rrf, and B docs 
it in 28 days z=T, in what ticnc will they do it together ? 

Here time and motion being reciprocally proportional, tC 
jwill be as /, A's time, is to Gz= the garden ; fo inverfely is T, 
B's time, to what he can work in the fame time ; that is, as 
t:G:i fo inverfely TitG, in which A's work is ^, and B's 

work ii^. Wherefore ^+7-, both their works in equal 

time: 
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time :/, the time in which fhcy work i\G, the work of the, 
garden :<?, the time required : that isC?+— :f::^:<x ; there- 
fore, by multiplying extremes and means,' Ga+-y=/^ ; and 
rGa+tGazzTtC% and az::^^ ^""^ 

By which procefs it appears, that the queftion ijsto be re- 
folvcd by making the pioduft of bo^h given limes ihe divi- 
dend, and the fum of boih the limes the divifor. Hence it 
will4)e 18 : 2(J::4Q:ioj| invcrfcly.; or dircftly 46 : 18:: 28: 
loilj anfwer. 

Prdb, 3. Three workmen could finifli a certain piece of 
i^ork as follows, viz, A once in three weeks, B thrice in 
€ight weeks, and C five times in twelve weeks ; it is requi- 
•red to find in what tinie they would fiaifh it working to- 
gether ? 

Here <he powers of the agents A, B, C are fiich as in the 
times 3, 8, 12, refpcCtively produce cffeas, and it is required 
jn what time they will produce the tffz£k isa» It will be 

<i=y+|+T«=J of * week =6 days, 5 J hours, (^c, 

Prob. 4. How many ancres .of brandy, at '30 s. each, may I 
have in barter for 48 yards of cloth, at 10 s, per yard ? 

To find by algebra how this queflion, and all of the fame 
nature, are to be ftaied by the rule of proportion. Let .A'' re- 
prefent the given quantity of anv commodity, here .48, and 
yixs given value z=ip s, per yard : let P rcprcfent the value 
of the other commodity for whi<:h the firll is to be exchan- 
ged, and a the quantity required, fhcn it is plain thar 
NV^Pa, that it is the quantity of the firftxby its refpec- 
tive value = to the quantity of the iecond X its value. 

fherefore, <»=-p-, and dire^ly P\N:\Vi<i^ or inverfcly, 

V\Ni\P:a. In numbers, as 10 : 48 : : fo invcrfcly 30 : 16, 
the anfwer. And in this manner the arithmetician may ex- 
amine, and prove the truth of the rule of fe)|lowOii^> alli- 
gation« and other arithmetical operations. 

. Proh. 5. 
TTiere is a cup of gold, that weighs ten ounces and fowrfcore, 
A filver cup, of the fame fize, weighs fifty and no more; 
To caft a cup of fixty fix, mix'd metal in that mould, . 
]Elow many ounces mull I mix o^ filver and of gold ? 
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a+e=66^M, and ezsM-^a. ' Cssc^^&=^^qM=i66 ; thco, as 

Mould* a 

G\ \\\a\G ^ the part of the mould filled wi^Ii gold« and as 

Mnuld- Af— J 

5: I : xM—a\ * » the part of the mould filled with filver ; 
which two parts added muft be equal to one whole mould ; 

that is, ^4--Y--= ^ mould. This equation multiplied 

and brought out of fraftions will give aS-oG+MG^sGt 

and by divifion and tranfpofiuon, g= * r\ •» which g^vc% 

this analogy tor a lit, 40 : i6 : : 90:36, 

and for ^ J 

J^ 40 •• 24 4: 50 J o, 

CHAP. XVIL 
ARITHMETICAL PROGRESSION, 

Numbers in arithmetical progrcfBon are fiich as increaio 
or dccreafc by the fame com- ^ ,, j, ^^ ^^ \^ s, 7. 8. 9, &c. 
men difference, as in the margin, j 3, 7, n, 15, 19, 13. 27, 3i,6fc. 
In which it is cafy to oblcrvc, that ^^* ^^> ^^ '4. n, 10, 8, &c. 
any three numbers in this progrtflion being equally diftan; 
from each other, or exceeding each other equally, the fum 
of the extremes will be ftiil equal to double the mean or mid- 
dle term. For let / represent the firft, /the fecond, t the 
third, lei d reprcfent the common dilffcrenccjj ihtnf+tkrs, 
2X\d/+2ch:ty and therefore the three numbers will ftand /*. 
f+df+idy the fum of the two extremes, will be 2f+2a=: 
double y-+-J, the mean. Alio, if four numbers arc in arith- 
metical progrefiion, the fum of the extremes will be = the 
fum of the means. For then the terms will ^cfif+d^ /+2e/y 
f+^d, the fum of the extremes, zf+^dzz the fum of the 
means. 

In any number of terms in this progrefiion, tfie fum of the 
extremes is equal to the^fum of any two' means equally di- 
ftant from the extremes, as 2 4 6 8 lo 1 2, 2-I-1 2=4+10=6+8. 
For the difference of the firft and fecond being the fame with 
the difference of the third and fourth, thenumber8 will ftand 
thus : F:F+^:T+rf, in which F+T+teF+rf+T. And 
hence the fum of any^feries of numbers in arithmetical pco- 
greffion is equal to the fum of the firft and laft added toge- 
ther and multiplied by 7 the number of terms : For the fun^ 
' - 0^ 



( 
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of this ferics being coropoTed of the fum of the extremes and 

means, it is evident the nomber of extremes and means will 

be equal to i the number of terms ; alfo the diiFerence be* 

twixt the firft and laft term will be equal to the commoa 

difference of each two fubfequent terms X the number of 

terms —i ; as 4, 7, 10, 13, 16, 19* in wbich 19 — 4=3X5. 

From this it follows, that if the number of terms is exprefled 

by N, the common difference by Dy the firft term F^ the 

lall term L, the total liim of the ieiies S ; and if any three of 

thcfe are given, the other two may be eafily found, without 

a continued addition of the terms, as appears in the follow , 

ing examplest a 

I . A nobleman gives a penny to a beggar the firft day of 
the year, twopence the fccond day, threepence the third, and 
^ penn/ more every day to the year's end ; required how \ 

duch he giv<!s the laft daj of the year, and what is the total 
amount of the whole ? ^ 

Here is given F=i penny, D alfo =1, and ^^=365, the \ 

days of the year. To find L and S. Firft, L- F=:DxN'-i, 
and 1j=DxN—i+F::z^6s pence given the laft day of the 
year. Then L+/'x=:^'=S, that is 365+i=366x^, or i«a * 

=66795 pence the fum of the whole feries =!•. 278 : 6 : 3- 

Suppofe 500 eggs laid in a ftraight line, at one yard's \ 

diftance from each other, and the firft egg one yard's diftance 
from a baikct, into w^ich a man muft carry them one by ^ 

jbnc ; rcqiiired the number of yards be muft travel ? 

Here F=2 yards, D alfo =2, A^=500 ; confequcntly, as 
bcfbre, L=iDN — f+F=2X499, ^^ 998+2—1000 yards, and 
5=Z--fjFx^, that is, iooo+2=ico2X;f50=a5050oyards in all. 

' CHAP. x\lIL 

GEOMETRICAL PROGRESSION.. f 

Numbers ip geometrical progreffion are fuch as either 
iocreafe or decreafe proportionally by the fame commoa 
ifatio, as i. 2. 4. 8. 16. 32. 64. iyc. where the common ra- 
tio is (2), each fubfequent term being double the preceding, 
or I. 3. 9. 27. 81. 243. ^c. wh^rc the ratio is {3), each fub- 
fequent term being triple the preceding, and the fame of any 
•ihcr feries^ whether incieailng ox dccrcafing. In an; feries 

of 
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«f this kind, it is evident from what h^s been fiid of propor-' 
tional numbers in general, jirjl^ That of any three numbers 
of this progreffion, the produd of the extremes is equal ro 
the fquarc of the means. Secondly^ That of four numbers 
of this progreffion, the product of the two extremes is equal 
to the product of the two means. And ^.thirdly. That in any 
feries exceeding four terms, the produ<^ of the means is 
equal to thic produfl of the extremes, equally diftant frooi 
thefe means; ^s in i. ?. 4. 8. i6. 3?. where iX3«=2Xifc3 
4X8 : the reafon of which is, becaufe thefe extremes and 
means are proportional by the hypothefis, and confequently 
by the general theorem their produdis muft be equal. It is 
alfo evident, that In any feries of this kind, as the firft ante- 
cedent is to the firft confequent, lo is the fum of all the 
antecedents to the fum of all the confequencs ; as in 2 : 4 : 
^ : 16 : 32 : 64, whereas Z : 4 : : 2+4+8+16+32=64 : 
4+8+16+32+64=124 ; for it is plain, that as oft as the 
£rft antecedent is cpntained in the firfl confequent, fo oft is 
the fum of all the antecedents contained in the fum of all the 
confequents. Hence, if /"reprefents the firft term of any 
progreffion, L the laft, R the common ratio, iST the. number 
of terms, S the fum of the whole feries, if any three of thefe 
are given, the other two may be found without a continued 
multiplication, diviGon, or additipQ of the teirmas as appear^ 
by the following problem. 

Problem. In any feries of numbers in geometrical contipue4 
progreffion, the firft term F, the number of terms TV, and 
the common ratio R being given, to find the laft term Z, and 
the fum of the whole feries S, let this common queftion b^ 
propofed. A man bought a horfe with 7 nails in each fhoe, 
tf8 in all, and, by agreement, was to pay i farthing for the 
iirft, 2 for the fecond, 4 for the third, 8 for the fourth, i^ 
double proportion till all the nails uere paid for; required the 
price ot the horfe? Here Fz=zi, R=z2y A^=28, required L the 
iaft nail, and S the fum of the whole feries. Since i^reprc- 
fcnts the firft term, FR will be the fecond, FRR or FR^ the 
third, FR^ the fourth, FR^ the fifth, FR' the fixth, and 
fo FR^''=: the twenty. eighth and laft term; that Is, if the 
ratio 2 is involved to the 27th power, being lefs by i than 
^==28, and this multiplied by F=i, (which in this queftioii 
neither multiplies nor divides), you will have L the laft term. 
Now, the ratio 2 may be briefly raifcd to the 27th power, 

thus, 
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thus, if*=4, R*xR*=:R^:si6, R^xR^=:R^=2s6,' R^XR^ 
=/i'«=65536. il'*xiJ«=iJ**-i67772i6, L*^xR'=:R*'=s 
i 342177 z8z=£, the laft .termor number of farthings 10, be 
paid for the lafl nail. Then S—L:=: the fum of all the ante- 
cedents, and S—F the film of all the coniequents ; and as 
F:FR::S^L:S — F, and by multiplying extremes and means 
FS-FFzzFRS^FRL, and by divilion S—FzzRS—RLy and 

by tranfpofiiion RS — 5rJ2L— -F, confcqucntly Szz"-^^. ia 

Words as follows* 

Multiply the laft term by the ratio, fubtraA the firft term, 
rfividc the remainder by the ratio— unity, the quotient gives 
the fum of the whole fcrics. In the queftion piopoTed, tftc 
laft term was found 1342 17728, this X by 2=;268435456, 
from which fubtradl i, remains 268435455. This divided 
,by the ratio — i, gives ttie total number of Earthings paid for 
the horfe 26843545591279620 1. 5 x. 3 rf. 3 qrs. 

Example 2. An European having taught an Indian prince 
to play at chefs, was defired to afk his reward. In order to 
give the Indian an idea of numbers increaiing in geometrical 
progreffion, the European told him, that there being iixty- 
four little fquaresin the chefs-board, for the firft he demanded 
only X fquare inch of ground, 2 for the (econd, 4 for the 
third, 8 for the fourth, 6c and fo forward in double gee- 
metrical progreffion. This feeming at firft a very moderate 
demai)d, was readily conipUed with ; but the prince fooa 
found it was more ground than the whole world could afford. 
Required the number of fquare inches it would amount to i 

Firft, to raifc the ratio 2 to the 63.(1 power, RxR^R*z=4^ 
R^xR*sR^=i6, ii*x**=ii^=64, R^'xR^zzR' *=4096t 
^'*xii* *=***= 16777216, ii**xiJ^=«»°=io7374i824, 
^5°X^*=iJ'*=:8589934592 ; then -R'*X-R»^= -R*^ = 
^2233720:^68 5477 58«8, which is the laft term or number of 
fquare inches of ground for the 64th fquare of the chefsboard. 
This multiplied by iJ*, gives in all 1 844674407370955 1615 
fquare inches. This divided by 144 fquare inches in i fquare 
foot, gives 1281024129927441 fquare feet, 'i his divided by 
36000000, the number of fquare feet in a fquare mile, rec-^ 
koning 6000 feet one geographical mile, gives 35584003 
fquare miles, nearly equal to i of the globe> including land 
^nd water. 
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CHAP XIX. 
E X T R A C T I O N of the SquAmE Root. 



Since the fqnarc of any number b the produft of that 
number multiplied into itfelf, as 2x2=4, and 3X3=91 
and 9X9=81, is'c, (o reverfcly, the root of a fquare number 
is that number, which being multiplied into itfelf, prodticeth 
tire fquare ; hence the fquare root of 4 is :i,, the fquare root 
of 9 is 39 and the fquare root of 81 is 9. 

TABLE OF POWERS. 



&oots 


- 


2 


3| 4 5 1 « 


7 


* J 9 1 


Squares 


4 


9 16 


25 


36 


49 


64 


81 


Cubes 




8 


^J4 


125 


216 


343 


512 


.729 


Biquad. 




16 


81 256 


6is 


1296 


2401 


4096 


6561 


Surfolids 




32 


243:1024 


3 '25 


7776 


16807 


32768 


59049 


Sq. cubes 




64 729*4096 


}.5^^S 


466^6 


1 1 7649 262 144 


S3'44« 



Prob. 1. To extras tbe fquare root of a whoU number. 

1. Draw a crooked line on the right of the given fquare 
number, as in divifion^ where the figures of the root, or thd 
quoiient expreffing the root muft be placed. 

2. Put a point over the unit's place, and Omitting one, 
point evei7 other figure towards the left hand, fo fhaii the 
given fquare be pointed into fever al periods of 2 figures each* 
the number of which periods dilicover the number of places 
of which the root muft confift. 

3. The root of the firft period to the left hand is found by 
the above table, or without any other table than that of mul* 
tiplication ; wherefore, place the ncarcft root in the quotient, 
and fubtraA its fquare from the firft period ; to the remainder 
annex another period, and double the quotient for a new di- 
viibr; then confider how often the new divifor is contained 
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in all the figures excepting the unit's place, and quote the 
number of times ; then affixing this new quotient-figure to 
its own divifor, multiply the divifor thus incrdafed by the new 
quotient-figure, and fubtraA the produdt from the whole di* 
^idend as before ; bring down another period, which mud be 
managed exactly as the laft, and proceed thus till all the pe- 
riods be brought down ; it atiaft there be no remainder, then 
will the quotient exprefs the true root ; but (hould there be 
fomething ftill remaining, annex periods of ciphers, and car- 
ry on the divifion decimally, till the root be brought fuffi- 
ciently near the truth, according to the exaAitude required 
in the fblution of any queftion depending thereon. 

EXAMPLES. 

. • • 
1. Required the fquare root of 32 489 (s67X567=32i489Pr. 

^5=5x5 

6 annexed to 5X2= 106)714 = 7 and 14 annexed. 
636= 6 X 106 

, 7 annexed to 2Xjfc 1 127 )]lll = ^^ ^^'^ ^^ *°°'*'^- 



ILLUSTRATION. 

Firft, the unit's place 9 is pointed, omitting 8, 4 is point- 
ed, and omitting i we point 2 : hence as there are three 
points, we conclude there will be three places in the root. 
Then, fincc 5 is the nearcft root of 32, for fix would be too 
much, as, 6x6=36, we place 5 in the quotient, which being 
iquared and fet under 32, there remains 7, to which the pe- 
riod 14 Is annexed. Then we double 5 for a divifor, which be- 
comes 10; then we williay 10 out of 71, (^orthe unit's place 
is not regarded), and that can be found 7 times; yet, as 7 
cannot be found once in 4, we take it but 6 times, which 6 
being quoted and annexed to the divisor 10, we multiply 106 
by 6, and the produft is 636 ; the diflference betwixt 714 and 
636 is 78, to which the perioii 89 being aflixed, we have a 
new dividual or rcfoivend of 7889 ; the former part of the 
quotient being multiplied by 2, becomes 112, which is found 

Yok, 1 U 'in 
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in 788, 7 times, and this being quoted and annexed to the 
divifor, makes the whole divifor 11 27^ which exXiXj cotre- 
iponds to the number taken, for there is no remainder. 

Exam. 2. What is the fquarc root of 6968 ? 

6J>68-(8347+s, 6f. 
64 



*^3) 568 
489 

1664) 7900 
6656 



\ 



16687) 12440Q 
1 16809 



166944) '7591Q0 
667776 



1669485) 9132400 
^347425 



(7«497S> 
DEMONSTRATION. 

The reafon of this method is founded in geometry, EucL 
book 2, prop. 4. and in algebraic multiplication. Let G re- 
prefent any given number whofc fquare root is required ; let 
R rcprefent the firft member of that root found by the tabic, 
and e the fecond member, or part required to complete it : 
then R+e is the complete root, and RR+2Re+ee=:G the gr- 
ven number, and by iubtrafling from both fides 2 Re+ee=G 
—RR, and dividing by the coefficients of ^, it is ez~^^ • 

which in words is the very method above explained : for, 
from the given number G fubtraft the fquare of the firft 
member of the root reprefented by R, and divide the remain- 
der by 2^, or double the root, annexing the quotient figure 
or fccond member of the root, reprefented by e, to the faid 
double root or divifor, by which the valueof ^ is afccrtaiqcd, 
the fccond member required) and for a third member^, the 

method 
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method is plainly the fame ; for then R+e is the root, and is 
regarded as the fird • member, 2R+2C the double ro^t, and 
^R+2r^y the divifor for finding j^, as will be evident ft-om 
the following operation. 

T> ^%1> ^^"^ (i-. = JJ 

2A=^. • . RRzs4 • • • • 



+«=:?. 152.. 

2id+2« = 46. 129.. 


..3* =' 


+y-5 2325 • 

'yy t m 


• s ^y 


2325 • 


235=/i+*+;^. 


(0) 


£xam. 3. What is th« fquare root of 43623 i 


43623 (208. 

4 


861. yc. 






4^8) 3623 
3264. 




4168) 35900 
33.H4 




41766) 2515600 
250596 




417721) 500400 
4 7721 





82679, ^<:. 

Note I. If the root or a mixed number is propofed to be 
cxtradted, make the number of decimal places even, that a 
point may fall upon the unit's place of the integral part of the 
propofed number, and point off as many places for decimals 
in the root as there were periods in the fraAional part of the 
fquare. . 

U z Exam. 



\ 
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Exam. 4. What is the fquarc root of 751417.57456^ ?" 



7Si4>7-57456o(866,843 
64 



166) 1 1 14 
996 

1726) 11817 
10356 



17328) 146157 
138624 



173364) 753345 
693456 



1*733683) 5988960 
5201049 



Rem. 78791 I 

Note 2. To cxtraa the root of a vulgar fra£lion ; re- 
duce it to its loweft terms, if it is not io already, then wilj 
the root of the numerator and the root of the denominator, 
ftverally extradied, be the fraftional root required. ^Thus 

A=l and ^|=i, i;c. ^ 

Note 3. To extraft the root of any pure decimal, make 
the places of an even number, and then the operation wiU 
be the fame as before. 

What is the fquare root of .5625 I 

•5625(.75 
49 



145)725 
725 



Wha^ 
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What is the fquare root of .1250 i 

i2So(-3S3 
9 



<5s)3SO 
325 



703)2500 
2109 



39« 
APPLICATION OF THE SQUARE ROOT. 

Preb. I. To find 8 geometrical mean between aoy two 
Duaabers. 

Multiply the given numbers into one another, and the 
fquare root of their produ^): is the geometrical mean required. 

Required a geometrical mean betwixt 9 and 16 ? 

9 

144(12 Anfirer 
I 

22)44 
44 



Prob, 7. To find the fide of a fquarc, whofe area fliajH>e 
equal to that of any given furfacc whatever.— —The fquarc 
root of the given content will be the fide of the fquarc re- 
quired. 

Exam. There is a piece of ground in the form of a paraU 
Iclogram, whofe longeftikle is 134 chains, and fhorteft 80 
chains, to be exchanged for a fquare piece of ground cut out 
ofa large field, of the fanlearea; required the fide of the 
fquare ? 

'34 
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134 
80 



Area of tKo parallelogram 10720(103153 Anfirer. 

1 



203)0720 
609 

■■■■ II » 
2065)11100 
16325 



^0703)77500 
62109 



' (»S390 

A maltfter hath a kiln which he finds too little for his 
iMifinefs, its diameter being only 15 feet ; the diameter of an- 
other is required, which will hold double the quantity of the 
old one ? 

1 5X15=225 fquare of the diameter, 
2 



'45o(2i.2t Anfwer. 
4 

405« 
41 



422)900 
• , 844 



(56I 

A maltftcr hath a kiln which he finds too large for hif bufi- 
nefs, its diameter being 21.2 feet ; the diameter of another 
which will hold half the quantity is required I 
2 1. 2X2 1. 2=450 nearly. 
Then 450 '. . 

=: 225(15. Anfweiu 

2 
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Prob. 3. Having any two fides of a riglit angled triangle 
given to find the third, the fum of the fquares made upon 
the bafe and perpendicular, is equal to the fquare made up- 
on the hypothenufe, pirj^^. b. i. Etic. Elem. 




Bafe. 



Therefore to find A C, extraft the iquare root of the fum 
of the fquares of A B. and B C. 

To find A B, or B C, the fqnare root of the diflTcrence of 
the fquares of the other two will give that required. 

EXAMPLES. 



^? = ^°toandAC t^^t^'^^"" 
B C = 30 30x30= 900 



25oo(50=:A C. 

-*^^ = 5^ andBC 50X50=2500 
AB = 4o ^'^^^^ 40x40=1600 

900(30=8 C. 

A travels north 50 miles, and B travels caft 60 m|Us ; 
how many miles are they diftant I 



50X 



ffi§ Oji ALGEBRA. Partm. 

50X50=2500 

6ox6Q::r36oo 

6 109 (78 miles, Jnf. 
49 



148)1206 
1 184 

16 

The femidiameter of the earth being 3984.58 miles, and 
the perpendicular height of a mountain 3 miles; how far 
will it be (ecn at Tea, or on plain ground, fuppofing the eye 
of the ijpeAator tQl}e on the furface of the ground or water i 

^984.58 femidiameter 
3 height. 



3987.58x3987.^8=15900794.2564 
3984.58X3984.58= 15876877.7764 



23916.4800(154.64 miles» 

I 



25)139 
--125- 



304)1416 
1216 



3086)20048 
18516 

30924)153200 
123696 

(29504) 

Proi. 4. The diameter and capacity of one circle being 
given, to find the diameter of another circle, that fliall have 
any proportional capacity, greater or Icflcr than 4he circle 
whole diameter and capacity i^ given. 

Since 
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Since the areas, or capacities of circles are to one another 
as the fqnares of their diameters, per pr9p. 2 h* 12^ of Euc. 
£lem, it will be, as the fquare of the diameter of any circle 
is to its area or capacity, fo is the fquare of the diameter of 
any other circle to its area, and vice verfa. 

Exam. I. If the diameter of a circle be 6, and its area 
28.2742 ; ^hat will be the area of another circle whofe dia- 
mcurisS? 

36:28.2742:: 64 
9 16 

9)452.387^ 



50.2652 



Exam. 2. If the diameter of a circle, whofe area is 50.2652, 
be 8, what is the diameter pf that circle whofe area is 
38.2742 ? 

j^o.2652 164 : : 28.2742 : 36, the fquare of 6, the anfwer* 

CHAP. XX. 

the feXTRACTlON of the CUBE ROOT. 

AS in ^ fquare, which is the fecond power, every fccond 
figure from the right hand is to be pointed , fo» in a 
cube, which is the third power^ every third figure, beginning 
with the unit's place, is to be pointed in the like manner. 
Then find, by the table of cubes, the neareft cube to the firft 
pointed period of the rcfolvend, the cube root of which place 
in the quotient to the right hand, and fubtraA the cube 
thereof from the firft pointed period, bringing down^ to the 
remainder the fecond period. 

Secondly, For a diviior to this refolvend, rake thrice the 
fquare of your firft quotient- figure, either annexing, or fup- 
pofing tobe annnexed thereunto, a competent numbek* of ci- 
phers, according to the number of points in the given refol- 
vcnd ; by which find the fecond quotient-figure of the re- 
quired root. 

Vol. I. X Thirdly, 
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Thirdly^ To your divifor, which was thrice the fquare of 
your firft quoticDt-figure, annex thrice the fame quotient-fi- 
gure, multiplied by the fecond, and alfo the fquare of the 
fecond ; and in this obfenre, to advance the figures annexed! 
one ftep further, to the right hand ; and then multiply the 
diviibr thus iocreafed by your fecond quotient- figure, and 
fubtraft the produA from the refolvend. 

Fourthly y To your remainder bring down your next perio<^, 
and find a newdivifor, as you did the firft; by taking thrice 
the fquare of the two figures, of which theVoot or quotient 
now confifls, and, having divided and noted down your 
third quotient-figure, annex to your divifor triple the two 
firft figures, and the fquare of the third, obfcrviog, as be- 
fore, to advance the annexed figures a ftep to the right hand. 
Continue this method till all the periods of the refolvend are 
taken down, and then, if the propofed number be a perfeft 
cube, there will be no remainder ; but, if fomething iheuld 
remain, annex ciphers, three at atime, and carry on the exr 
tradtion, decimally, to any propofed degree of exa^toefs^ aa 
in the extraction of the fquare root. 

EXAMPLES. 
I . Required the cube root of 1 38 Z4 ^ 

13824(24 the root required » 
aXaX2=8 



2X2X5=12.. 

2x3x4= 24 . 
4X4 = 16 



5824 For 24x24X24=138 24U 



Divifor 1456 X 4 = 5824 

IT 
2. Required the cube root of 14885936 ? 



I4$t5rc. 
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14886936(24* 
8 



1456)6886 
5824 



177156)1062936 
1062936 



(o) 

Illt{ftrathn of the Iqft example. 

Having pointed the propofed cube, 1 find the root of the 
firft period to be ^y which is noted in the quotient, and its 
cube being fubtra^led from the firfl period, there remains 6 ; 
to which another period being annexed, there is a new re- 
folvend of 6886* To find a divrfor for this refolvend, upon 
a piece of waile paper, I take the triple fquare of th^ quo* 
tient-figure, 2=i2, which I coniideras 1200, and note 4 in 
the quotient. Then, 3X2X4=;24 
And 4X4= i6 

Divifor 1456 compHeted. 

The divifor being muhiplied into 4, and the produA fub- 
fridled from the laft rcfoLvend, the reihainder, with another 
period annexed to ic^ conftitutes the new refokend 1062936. 
Then on a piece^of .wafte papers as before 

24X24X^=1728 which I confider as 172800, and 
3X24x6= 432 i^ote 6 in t|ie qiiotiem^ 

Then ^x6= 36 

DiyUbr 477156 coaipletcd. 

Which being multiplied into 6, and the product fubtrafted 
from the refolvend, leaves no reqnVmdcr, and the root is 246 ; 
which, being involved, will be found equal to the given 
cube. 

3. Required the cubr root of 27407028375 ? 

X 2 27^^. 
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27407028375(3015 
27 



370901 3407028 
270901 



272*5475) '361 27375 
^36127 375 

(o) 
DEMONSTRATION. 
Let G reprefcnt any given cube, the root Whereof, a, is 
required ; let rrcprefent the neareft root to the firft period of 
the pointed cube, and e what r wants of the juft root. 
Then r-\-e=a 

rr-\-ire-\-eez:aa 
r'+3rr<r+3r*^+,.»=a»=G 
By fubtraftingr'. yre-\-2ree+e^=G~r* 
and dividing by the coefficients of*=G— r» 

3r»+3'-*+*» 
Which being expreflcd in words, we have this rule. From 

eftMT/fi^' ^"'^'"^ A'^?/"'^^ ofr. /... .he cube ne^, 
eft to the firft period: divide the remainder by thrice the 
Ihl? 'ffiH /'n. fi '^ quotient figure, annexing thereto thrice 
fauale oJ'S. ^f ^« ™"»"P>'cd by the fecond, and alfo the 
fquare of the fecond ; which in eflfea is the rule givea 

APPLICATION of the CUBE ROOT. 

The cube root is of fingalar ufe. in mathematics ; but as 
JI!!h«"„?!'„.'°'°P?'"'°'^' ingrof, our prefent attention, we 
ftall only give a few inftanccs. and therewith conclude tWs 

Prob. I . To reduce any folid to a cube TK> /.«k- -. ir 

^^.'^'i---' ^^^''/fiS"" is theTde ^^Z^ Thofr 
ipjiduy ihall be equal to that of the figure giveo. ' 
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Ex. Supp<>fe a box or chcft, whofc length is 24, breadth 9, 
and depth 8 inches ; required the fide of a cube whofe foUd 
content {hall be equal thereto ? 

Length 24 
Breadth 9 

216 
Depth 8 

1728(12 Anfirqr. 
I 

364)728 
728 



Proh. 2. Having the dimenfions of a folid given, to deter- 
mine the ditntnfions of a fimiliar, or like (olid, that fhall be 

any number of times greater or Icfs than that given. Cube 

the given dimenfions, and multiply their fevcral cubes by the 
difFercnce, if the folid required is greater than the given one; 
or divide the feveral cubes by rfic difFerence, if the required 
folid be lefh than that given. 

, Ex. What will be th£ fide of a cube that fliall contain font 
limes as much as that cube whofe fide is 12 ? 

12X12X12=1728^ 

4 



6912(19.04 

I 



<5i)S9i2 
5859 



10852816)53000000 
435^1264 

948873T" 



Proh. 
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Proh. 3* To determine the dimeniioas of % fimilar foIid» 
by having the dimenfioos or capacity of a fimiliar lolid given* 

Ex. If a (hip of ICO tuns be 44 feet long at the keel, of 
what length ihall the keel of that (hip be, whole burthen is 
220 tuns ? 

V '44.X44X44X2ao=:5 7. 2 25. Anfwer. 
100 

2. Let the length of a {hip*s keel be 1 25 feet, and the 
breadth of the midfhip beam 25 feet, and the depth of the 
hold i^ feet; I demaod the dimenfions of another Ihip of the 
fame figure, that fhall carry three times the burthen of the 
given Chip ? The cube roots of the cubes of the refpedtivc 
given dimenfions, multiplied by 3, will produce the ieveral 
dimenfions required ; viz. 

The length of the keel- - 915,9 feet. ^ 
Breadth of the midfliip be^m 36 feet. C Anfwer. 
Depth in the hold - * • 2i.6feet«J 

3. Suppr;(e the length of a (hip's keel be 76.95 feet, the 
breadth of the midfiiip beam 29 58 feet, and the depth in her 
hold I4.877 feet \ required the dimenfions of another (hip of 
the fame mould, that will carry only 72 tuns burthen ? 

The ratio of the given dimenfions is 5, for '^^=5 ; 
wherefore, if the given dimenfions are feverally divided bj 
the cube root, the ratio, the quotients will be the dimeafiohs 
required; viz. 

Length 45 
Breadih 17.3 
Depth 8.7 

4. Required the fide of a cube that will be equal in capa- 
city to a vefi^el which contains 1 728 foli d inches ? 

V* 1728=12 

5. Suppofe a cannon ball, 3 inches diameter, to weigh 
54 ounces Avoirdupois ; what muil the diametef* of that 
mould be, in which another ball weighing 27 pounds may 
be cad ? 

54- 
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54- 3X3x3- -43* 

Abridged 2I i ^1432 IV) 316^ inches, Anfwer. 

6. Snppofe a carpenter is employed to make a cubical 
vefiel, of equal length, breadth, and depth, which (hall juft 
contain 100 Scots gallons of wort ; required the dimcniions 
thereof? 

100 gallons. 

872 folid inches in a Scots gallon. 
V 3 87 200=44.34 inches, the length, breadth, and depth 
required. 

7. Required to make a gimal, which fhall coiitatn 1500 
bufhels of mak, whofe length (hall be double the breadth, 
and the breadth and depth equal i 

JPirJip 21 50 folid inches in a bufhel. 
1 500 buihels. 

3225000 the folid content in inches. 

2dfyt Put a for the required length, the breadth and depth 
will be each ia ; therefore by multiplying length, breadth, 
and depth together, wc have aXiaXia=:^aaa=S the folid con- 
tent, and aaa=^ S. If tlierefore we multiply the folid con- 
tent by 4, and extract the cube root of the produ(£t, we have 
the required length, i whereof gives the breadth, to which 
the depth is equal. 

Hence 3225000 

4 

V* 12900000=2234.54 inches = the length. 
•£2: 117.27 inches =: the breadth. 

8. Suppofe a fhip 150 tuns burden, and the dimenfions 
as follow: 65 feet by the keel, 18.5 by the beam, and 
as much depth in the hold, by which a carpenter is to pro- 
portion the dimenfions of another fhip of 1200 tuns burden ; 
required the length of her keel, and other dimenfions in pro- 
portion ? 



Pi^A 
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Firji^ 150: (^5X65X651 1 1 200 V* ^41/7000=130 the length. 
iHy^ l*or the breadth and depth. 

Abridged 13! 3.7 - 1 1 30 1 37 the breadth. 

RECAPlTVLAflONoftbe principles (fAritbmitic 
and Algebra. 

AXIOM L 

Since whole numbers increare, ahd decimals dccireafe in a 
decuple proportion, ic is the univerfal ratio of any feries of 
nun bcrs whatever ; and the rcafon for carrying at 10 hi ad- 
dition and muhiplication is felf- 'videot, fince 10 in any place 
to the right is equal to 1 in the next place to the leh. Hence 
alfo the reafon for carrying according to the fubdiviiions of 
any integer, when feveral denominations are to be atlded. 

AXIOM. Hi 

If two numbers arc equally increafed, their difference \% 
always the fame. Hence the reafon of borrowing io in one 
place to the right,, and paying it back by carrying i to the 
next place. Hence likewife the reafon will be evident, for 
placing the firft figure to the right of the prbdud of every 
particular multiplier direAly below its own multiplier. 

AXIOM III. 

The multiplicapd will be increafed or diminlfhed, in pro- 
portion to the multiplier, when the fame multiplicand is ufed. 
Hence the reafon why the multiplicand is encreafed, when iC 
is multiplied by any thing greater than unity, aad decreaied 
when it is multiplied by a fraAion. 

AXIOM IV. 

The dividend will be increafed or diminiflied in proportbn 
to the divifor, when the fame dividend is ufed. Hence to di- 
vide by any thing grcater-ihao unity, will quote a number 
' Icfs than the dividend; and, on the contrary, to divide by 
Bny thing lefs than unity, will quote a number greater than 
the dividend. 

a iA X I OM 
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AXIOM V. 

The whole is equal to all its parts taken together. Hence 
one fum may be ni^de equal to feveral by addition, and (ub- 
cradtioa may be pi oved by adding the difference to the icaft 
given Aim. 

AXIOM VI. 

If equal quantities are added to equal quantities, the Aims 
will be equal ; and if equal quantities are taken from equil 
quantities, the remainders will be equal. Hence the reaioa 
of the reduction of equations by addition and fubcraftlon. 

AXIOM VII. 

If equal quantities are either multiplied or divided by other 
equal quantities, the produ£ts and quotients will refpeftiveiy 
be equal. Hence the reafoo of reducing equations by mul- 
tiplication and divifion, and of abridging commenAirabie 
terms,and cancelling equal quantities and numbers. 

AXIOM VIII. 
To multiply any quantity or number by other quantities 
or numbers continually* is the fame as to multiply by the 
product of thefe other numbers. Hence the reafon of mul- 
tiplying by component parts, t^c. 

AXIOM IX. 

To divide one number or quantity, by other numbers or 
quantities continually, is the fame as to divide that one quan- 
tity or number by the produd of the reft. Heuce the reafoa 
of dividing by component parts, fefc. 

A X I O M X. 

If four numbers or quantities arc proportional, the reft- 
anglc or product of the extremes will be equal to the proJuft 
of the means ; and, vice verfa, if the produ<Sl of the ex- 
tremes be equal to that of the means, the uumber;» or quin» 
titles arc proportional. 

AXIOM XI. 
The quotient of any two Aiccecding powers, when the 
next higher is divided by the next lower, exhibits the root of 
Vol. I Y thclic 
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thefc powers. On the contrary, .if any power is multiplied 
by the root of that power, the produ£l will be the next high- 
er power of the root ; and ifr a higher power is divided bj 
the root, the quotient will exhibit rhe next lower power. A* 
gain, if a proportional part of a higher power is divided by 
a proportional part of the next lower power, the quotient 
will exhibit a prop6rtio<)al part oi< the root. .Hence the 
Aril figure or figures in the root of any power being raifed to 
the power next lower than that whofe root is wanted, and 
that power multiplied by a number expreiling the proportion 
which the given power bears to its root, produces a propor- 
tional divifor, whofe ratio, compared with the dividual, is a 
proportional part of the root, which being annexed to the 
former part of the root, and raifed to the full power of the 
given number, will be either, the whole, or a proportional 
p.irt of the given power, difcoverable by fubirafiioQ, drr^ 
Hence we have a general rule for extrading the rpot of aay 
power whatever. ^ 



THE 
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THE 

UNIVERSAL ACCOUNTANT. 

PART. IV- 

The Application of Arithmetic to the Biifi- 
nefs of the Merchant, the Banker, Cul- 
tonj'houfe, Infurancc-officc, 6'^» 

CHAP. I. 

Simple Proportion, or Rule of Three. 

PRoportion may be defined in general^ Tbc identity, fi- 
niiUtude, or equality of ratios, as ratio is the rcLtiion, 
or habitude of two numbers, which determines the va- 
lue of the one from the value ot ihe other ; for inllance, the 
ratio of 4 ami 8 is 2, and the ratio of 8 and 16 is likewile 2; 
hence, the relation betwixt 4 and 8, and 8 and 16 being the 
£axne, thefe four numbers are faid to be in proportion. 

The rule of proportion, or rule of three, tinds a fourth 
proportion«il to three numbers given, one of which fliill h^vc 
the fame ratio to that fourth, wiiich exifts betwixt th.- re- 
maining two, as was demoiitlratcd in the al^pbraic part. But 
to fpeak in applicate terms : 

Proportion is that rule, by which the value, quantity, or 
immber of one fpecies ot things is propartioucd 10 the value, 
quantity, or number ot another fpecies of things, according 
to fomc fixed ftipulaiion, or known conclufion. For initancc, 
if Ipurchaie 4 yards of cloth for lO (lirllings, and then a» 
gree to take the piece of ib yards at the fame price /»<?/• yard; 
i^ IS plain that the thing lequired here, is 10 proportion the 
, price of 16 yards to the price ftipuliued for 4 yards, by ftill 
preferving the fame ratio betwixt lO yaids and ikt uiIcl iherr- 
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of, as betwixt 4 yards and the ftlpulated price of 10 fhilliogs. 

)ds, s, yds, 
TIius, 4 : 10 :: 16:40; in which 16 hath the fame ratio to 
50 that 4 hath to 10, and 10 the fame ratio to 40 that 4 haih 
to 16. 

All queftions in this rule are either in a dired or recipro- 
cal proportion. 

I Direft, when the firft bears the fame ratio to the (econd, 
as the third doth to the fourth ; in which caie, the greater 
the fccond term is in refpeft U} the firft, the greater will the 
f jurth term be in rcfpcdt to the third, and the contrary. 
4: 10:: 16:40. Here, becaufe 10 is greater than 4, 40 is 
proportionally greater than 16; and 40: 16:: 10:4. Here, 
becaufe 16 is lefs than 40^ 4 is of confequence lefs than 10 in 
the fame proportion. Hence we have this corollary for pro- 
ving all operations in direA proportion; that theproduft of 
the extremes will always be equal to that of the means: for- 
it is plain, that 4 X40=:loXiO 
and that 40X 4=16X10 

2. Reciprocal, when the third bears the fame ratio to the 
fit ft, ^s the fecond doth to the fourth; in which cafe the lefs 
the third term is in refpedk to the firft, the greater will the 
fourth term be in refpeA to the fecond, and vice verfa^ For 
inftance : Suppofe 8 men could do a certain piece of work in 
4 days, and it were required to know in what time 16 men 
could do it; upon the leaft coniideration it would occur, that 
16 hands woulcldo more work than 8, and con fcquedtly re- 
quire lefs^time wherefore, as 8 :4 :: 16: 2. In which 16 bears 
the fame proportion to 8 that 4 doth to 2 ; and by (hifting 
the fuppofition, 16: 2 : : 8 : 4. Hence, when the terms are 
in reciprocal proportion, the produft of the two firft terms 
will always be equal to the product of the two laft. 
For 8X4=16X2, and 16X2=8x4. 

From the foregoing confiderations are deduced the follow^ 
ing rules. 

I. For ftating, or ranking the numbers in a proportional 
order. Make that number the third term upon which the dc< 
mand lies; rhat number the firft term which is of the fame 
kind, or fignifies the fame thing, ^with that term which was 
made the third ; then will the remainitig one, which is to pof- 
fefs the fecond place, be of the fame kind, or fignify the fame 
thing, with the fourth, or number required. 

a. For finding a fourth proportional. 1/the terms are in 
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dircA proportion, that 1$, if more require more, or left re* 
quire leHi, the produfi of the two laft divided l>j the firit will 
quote the anfwer» or 4th proportiooal.^— But if the terms 
are in reciprocal proportion, that is, if mote require lefs, or 
Icfs require more, the produA of the two firft divided by the 
laft will quote the anfwer. 

EXAMPLES. 

I. Bought 1420 yards of ozenbrigs at 12/. the lcore,ot 
20 yards ; what will be the charge of the whole ? 

yds. s. yds, L. L u 
Firft 20 :.C=:i2:: 1420:42.6=42-12 
For 1420 
•6 



2|e)85.2o 



42.6 
And 2oX4?.6=.6xi420 

2. It is computed that 6 men would build a wall in 4* 
days, but the proprietor would have it finiflied in 10 daya^ 
how many men, according to that computation, muft be hired 
for building the wall? 

ddys m* daft m* 

Firft ^o : 6 :: lo : 24 

For 40x6 

=24 men, 

10 
and 4oX&:;:ixoX24. 

Iluftraiion of the lajl two ExcmpUs* 

In the firft example, the number upon which the demand 
lies is 1 420 yards, and therefore by the rule it ftands in the 
third place ; the correfpondent number to 1420 yards muft be 
that one of the other two which implies yards, or fome de- 
nomination o^ that integer, which in this cafe is found to be 
?o yards, and therefore by the rule adopted for the firft term : 
but to prove thilt we are lo far right, we have ft ill another 
check, namely, that the remaining cei m for the fecond plaec 
muft be money, becaufe by the qucliion the anlwer muft be 

flioney. 
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money : here we find it is i2 (hillings, and therefore we may 
conclude that the terms arc properly ftated. Next, we conii- 
der that the 3d term, 1420 yards, contains a greater quantity 
than the firft term, 20 yards, and confequently requires a 
greater price i therefore we conclude the terras to be in dircdl 
proportion, and find the anfwtr, by dividing the product of 
the two laft terms by the fird. 

In the fccond example the defmand lies upon ten days for 
die 3d term, to which 40 days corrcfpond for the firft ; and 
6 men muft be the fecond, becaufe it correfponds with what 
IS required. It will likewife be obvious, that to finifh any 
work in ten days, will require more men than it would do to 
finifli it in 40 days, and therefore we conclude that the terms 
are in reciprocal proportion, 

OBSERVATION* 

When the terms are mixed numbers, or of different deno^ 
minations, they may be made homogeneal by reduction , vul- 
gar fractions, or decimals; and the operations thereafter ab- 
breviated, when poiBble, in any of thofe methods propofed in 
the firft part, which may feem moft adapted to the purppfe ; 
or by other methods which judgement and experience may 
didlate, equally, and perhaps ftill better calculated for 4if- 
paich, ^ 

To give a more particular idea of my meaning, I ftiall vary 
the work of the next queftion, by difterent methods of ope- 
ration, and afterwards give the iblution of others in that me- 
thod which bids faireft for difpatch, which, next to accuracy^ 
ought to be the principal object attended to by an accountant ; 
and though fome figures that arc not neceffdry tq the opera- 
tion, fuch as the ftating of the quettions, for the fake of il- 
luftralion, may be introduced, no figure fhali be omitted, for 
the fake of aji aflfcfted brevity, which i myfcif have occafioci 
to uf& in the operation. 

^eft. 3. If for 5I yards of velvet I get L. 4, 12 s. yrlxTLl 
may 1 reckon 84^ yards worth, which is all , that I have of 
the kind i 



1.67 



Cbap. I. RULE of PROPORTION. iJi 



I. Byrcduftion. 


* 






rJs. 


L.s. 


rds. 


L. 


/. 


Si ' 


. 4-" 

00 


I • • 84 J • 


67 


IZ 


33 qrs. 


92 s. 


338 qrs. 
92 

676 
■ 304* 




* 




23) 3««>9A 








2|o) 135I2 9. 







L, 67-12 
a. By vulgar fraftions. 

rds. L. L. rJs. I. 

I'or 23 X 169 

T X 2 

, s 

^ 3. By decimals. 5.75 I 4.6 1 1 84.5 

Abridge the dividing and mul- 
tiplying terms equally by 5, and 
ibey will ftand. 1.T5 : 4.6 11 16.^ 

Again .23 : 4.6 : : 3.3$ 

by 23 ,01 I .2 •! 



.91) .676 
<7!6 

4» By 
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4* By component parts. 

Tds. L. s. Yds. L. s. 

5 4 12 :: 84i : 67- la 
7 



32 4 
12 



386 8 into 84 
2 6 into 



«3)i88j4 

16 18 
■4 



i. 67 12 Anfwer. 
Miny of thcfe figMrcs might have been omitted but for il* 
luftration. 

5. By multiplying the number of yards 844- into the price 
of I yard, \ of which is found by dividing the given price 
92/. by the number of quarters in the firfl: term 2), and the 
quotient will be 4x* which multiplied by 4, produces i6/. 
then 16x844=11352, as formerly. 

6. Or take \ for 4 j. of 338 quarters, and you will have 
L. &it 12 ^. as before. 

7. Or multiply 84.5 by '8, the dermal of 16 s. and it will 
pioduce L 67, its. 

J^tf^. 4..B(Jugbt 3!^ pipcsof wine fot Lyizii : 19 : 10^ 
how may I fell it per pipe to fave one for my own ufe, and 
lofe nothing on the purchafe I 

Not^ When one pipe is deduced, there remains 35, to be 
Talued at die given price. Theref ore. 

Pipes. L. s d. Pipe L. s, d. 

35 : 1221-19-10 :: 1 : 34-i8-3i 

For 5) 1 221 19 10 



7) M4 7 "i 
34" 18 3t 



Z^fl. 



• I 
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^eft. 5* The perpendicular height of my ftafffrom the 
ground is 4 feet 3 inches, and it cafts a fliadqw qf 5 feet 6 
inches ; what is the height of a fteeple which cads a ihadow 
of 573 feet p inches at the fame time of the day I 

By reducing the inches to decimals, which is done men* 
tally, and dividing the two firft terms by 5, the terms will 
ftand thus : 

Sha. H. Sha. H. 

I.I : .85 :: 573.75 : 443-4^ 
For 573.75 

^^ 

286875 
459000 



I.l) 487.6875 

Feet. Inch. 

443-352=443 - 4t Anfwer. 

^ift. 6. What will 245 days falary amount to at 85 gui- 
neas p^r annum ? 

Becaufe the third term is days, the firft term will be 365 
days=i year, and that term and the third being each divided 
by 5, the terms will {land abridged thus : 

Days. L, Days, I. s. d. 

73 ^»9.25 •• 49 • 57 18 ^i 
For 89.25 

7 

6^4-75 
7 

73) 4373-25 



59.907=1. 59- 1 8- 1 J 

^ejl. 7. ,How much printed paper ^J of a yard broad will 
line a room 70 yards in circumference, and 6 yards high? 



Vol. I. Z Reciprocally, 
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Bn Length. Br. Isnzth. 

Reciprocally, w6 t 70 : : .75 : 560 

For 70 70 

6 or 24 

5) 420.00 3) 1680 

5) 8400 560 

3) 1680 

560 Anfmir. 

Or abridged. 

^ Tli«i» 1 bus. Or thus, 

14 14 70=6X4-4-g 

6 2 8 



as) 84 -OS) 28 560 

560 560 

^3^ft* 8. What may one favc at the year's end, who hath 
£,456, i^S' per annumf and fpends only £4^ ijj, /^A^fef 
week ? 
Firft find what he Tpends a-year. 

Week. L. s. d. tVetks. L. s. d. 

I : 4- 13-4 •• 5* ' ^42- ^^3 • 4 
For 4,,i3,,4 or '|S2 He hath L. 456 15 o 
io 47 He fpcnds 242 13 4 

■^ ■». .1. ■■ ■- ■^ " ■ will ■ I ■■ ij 

S) 46 13 4 ^08 Hefaves ai4 i 8 

17 6 8 

233 6 8 ■'■'.' 

968 242 13 4 



He fpends '" 
anniuliy 242 I3 4 



^eft. 9. ^can ditch 40 roods In %o day;. B can do it in 
30 ; in what time will ihcy.do it together > 

This 
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This requires two operaciont. 

Days. R. Days. k. 
Firft» for what ^can do in ^s time, 20 : 40 : 1 ^o I 60 

X. R. D. R. D. 
For what time they will take together, 60X40 1 30 1 140 : x 2 jfrtf. 

^wft. 10. If ten men or 14 women ean drink a butt of 
beer in 87 days^ in what time would 4 men and 6 women 
drink it ? 

M. JV. M. W. 

Firft, 10 : 14 : : 4 : 5.6 

W. Days. nr. W. 
^hen, 14 : 87 : : s,6+6 reciprocaDj • 105 days. 
For 87 

14 



II.6) 1218.0 

105 days. Anfviir. 

I^ft. II. When the buihel of wheat fold a,^ 10 x. the 
Iburpence loaf weighed 44 d. what ihould the fizpence loa£ 
weigh, when the buihel of wheat fells at 15 x. / 

s. lb. s. 
Firft, 10 : 4.5 :; ic recibroeally • 3 
d. U. d. lb 

And, 4 : 3 :: 6 : 4* 

Tbefe numbers are lb fimple, that the operation may be 
entirely mental. 

^eft. 12. There it a cafe 6 feet 91 inches long, 5 feet 3 
inches broad, and 7 feet 6 inchss thick, what freight will it 
pay at L 6, 10 /• fsr tun f 



a » 4.65 
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<5-75 
54 



33-7 



P«et. L. 

40 : 6i :; 



43.169^- 



3-71 
1.6875 

33-437$ 
7t 

248.0625 
i7-7'87? 

: 2657812; : 

I594.687P 
132.890625 



40) 17 27.578125 

43.i895=£. -}3 3 9 

^eji. 13. A merchant, ia balancing his books» finds he 
IS due L. 575, 17 J. and that his whole fubjcft taken together 
goes no higher than L. 487, 18 s, 6d. \ how much may he 
offer his creditors of the pound ? 
Debt. Subjea. D. Sub. 
575-^5 • 487-925 '.: 1 : 16 ik| 

/. d. 
For 575.85)487.g25(,S47=:i6 ii^ Anfwer. 
460680 



27245<5 

230340 

421100 
403095 

18005 

^efl. 14^ A merchant wants a piece of ground before Mi 
land or tenement paved with ftones, 3 feet by 2 ; the ground 
is 30 yards by 4 j required the number of ftones ? 

Feet. 
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30 • 

4 
Fen. 

3 ^^^ 

2 9 

~ Si. 

6:1:: 1080 : 180 Stones, 
For 6) io8o 

180 AnfwiT. 

^ejl. 15. If I lend a friend L. 200 for 6 months, how 
long ought I to retain L. 500 of his at another time to in- 
demnify myfelf ? 

200 16 : : 500 : 27. Anfiver. 

^eft. 16. When L. 36 valued rent pays 4 s. 10 d. ot cefs ; 
H^hat will L. 70 pay ? 

L. s. d. L. J. d. 

36 : 4 ID : : 70 : 9 4f 
7 




6) 169 X 
3) 28 2j. 

J. 9 4^ Anfvier. 

The following queftions are propofed and anfwered, but 
the young pradtitiooer is referred, for the method of folution, 
to the application of the foregoing. 

^uejl. 17. Suppofe a purchafe is made of 5 pieces Dutch 
hoUand, each meafuring 56 Flemifti ells, at 3 /. 2 d, per cU 
Flemifh, what will be gained upon the whole, if it is ibid at 
5 J. 8 rf. per ell Engli(h ? Anfwer L. 3, 5 5. 4 d» 

^ueji, 18. When wheat was at 12 j. the bufhel, the 6 d, 
loaf weighed 1 lb. 4 oz. what ought it to weigh when the 
wheat falls to 9 j. 6 L \ Anfwer i lb. -8 oz. 4 pwU. 3 gr. 
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^ejl. 19. Thg^e is an iflaod 134 miles in circumference^ m 
which at the fame inftant, and from the lame point, A and 
B fet out back to back, to travel round it. ^^ uraTcls 1 1 miles 
every i days, and B 17 every three days After what time, and 
how many miles travel to each, will they meet ? Anftver^ A 
will travel 66 miles, B 68, and they will meet in 12 days I 

S^9fi. 20. If the longeft end of the beam of a baUnce be 
36 inches, and the fhorteft 27 ; how much fufpended on the 
ihorteft end will equiponderate 84 Ih. on the longeft end ? 
Anfwfr Ii2 lb. 



CHAP. II. 
COMPOUND PROPORTION, 

IN this rule five numbers 4re given to find a fixth propor- 
tional, which may be anfwered by two fucceffive operations 
in the laft rule, but much more expeditioufly as follows. 

Of the given numbers three are conditional, or fuppofed, 
and the other two move the queftion ; therefore, of the three 
conditional terms, lee that which is the principal caufe. of 
gain or lofs, increafe or decreafe, a£tioo or pafiion, be put 
for the firft term ; that number which denotes diftaoce of 
time or place be put for the fecond term, and the remaining 
number which will denote action, paflion, gain or lofs, be 
put for the third term, then place the other two terms which 
move the queftion in the fame order with the preceding. 

Rule X. If the term fought be of the fame name with the 
firft or (econd, multiply the ift, 2d, and laft terms continual- 
ly for a dividend, and the other two for a divifor, the quo- 
tient arifing therefrom will be the 6th proportional. 

Rule 2. But if the term fought, be of the fame name with 
the 3d, the continued pioduA of the three laft terms, divided 
by the produA of the firft two, will quote the fixth propor- 
tional. 

^eft. f • If 8 men receive L. 4, 16 s for 6 days work ; how 
many men. may be paid with L. 19, 4/. for 16 days work? 

men. days. L. days. L, 

8 : & :: 4.8 : 16 ' 19.2 

I L LU* 
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ILLUSTRATION. 

If 8 men for 6 days work receive I. 4, 16 /. Thcfe arc 
the conditional or fuppofed terms in the queftioo, and there- 
fore poflcfs the three firft places ; 8 men« at being the caufe 
of adtion, or gain, make the firft term ; 6 days, as being the 
fpace of time, make the fecond, and the money which is gain« 
ed in that time becomes the third term : then, becauie days are 
put before money in the conditional terms, 16 days ftand be- 
for L. 19.2 in the terms which move the queftion. When 
the terms are compared, it occurs at once that a number of 
men is demanded, and therefore the queftion is wrought by 
the firft rule, and may be previoufly abridged as follows* 

fMft* d» Ju. a* 
State refumed 8 : 6 :: 4.8 I 26 ! 19.2 
II .8 a) 24 

.1 ' 

X2 Anfmer. 
Here it is necefl^ry only to divide 24 by 2 after the terms 
are abridged, wherea^ otherwife the proccfs would have been, 
8X6X19 2 

— =12 

6x4.8 
^eft. 2 If the intcreft of I. 100 for one year Is I. 5, what 
will be the intereft of L. 5780 in 1 20 days ? 
£. days* int. L. days, 

100 ■ 365 : 1.5 ;: 5780 : 120 
73 ' ^20 

73) 6936.00 



I. 95 3i 
Here the term fought was of the fame kind with the third, 
tad the anfwer found by the fecond rule. 

OBSERVATION. 

If we put N= the given number of men In the firft que- 
ftion, /=:6 days, their time, S=L. 4, 16 i. their wages, Ts=i6 
days, the time propofed in the queftion, P=:£. 19, 4 s> the funa 
propofed, and a=i the number of men required. 

If we ftatc it twice, it will be 

' p]v " '~ ^^^ number of men in equal times. 

By 
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By multiplying extremes aod mcaos, it will be 
pjvr 
/tfcr-^, zad Stamp NT 

and by divifion 

4=~"57*"accordiDg to the rule, and fo of any other. 

J^efi. 3> An undertaker contrafted to fini(h 500 y^rds of 
turnpike in 30 days, and for that purpofe hired 60 men ; bm, 
at' the expiration of 20 days, he found he had only got the 
length of 260 yards ; ho>v many men muft be added to fi- 
nifh the work in the ftipulated time ? 

m. d. yds, d, yds. 50a 

60 : 10 \\ 260 - 10 1 240 260 

240 

By abridging the terras, and cancelling an equal number of 
ciphers. 

tn. d. y, d. yds. 
It will be 6 I 1 • • 13 • I I ^40 

Then 6X1X240 men, 

=i 10 from which deduce the menhehad» viz% 

13 60 

5© to be added. 

All qucflions in this rule may be readily proved by multi- 
plying the diviibr into the quotient, the product of which muft 
always be equal to the dividend ; or by fhifting the conditions 
of the queftion thus: It 103 men in 10 days can finifh 240 
yards, how many yards may 60 men finifh in 20 days, t^c. 

CHAP III. 
RULE OF CON JUNCTION. 

THe rule of conjunftion joins together feveral ftatings 
in the rule of proportion into one, and by the relation 
that feveral antecedents have to their confequcnts, the pro- 
portion between the firft antecedent and the laft confequeiit 
is difcovcred, as well as the proportion between the others 
in their feveral refpefts. 

2 T. 
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Todifpoie this rule aright, the antecedents muft be ran- 
|[ed in the left hand column, and the confequents in the 
right hand one, 

The firft antecedent and the laft confcquent. wh'ofe ante- 
cedent }s fought, muft be of the like fpecies; fo muft the fe* 
cond confequent and the third antecedent ; and this order 
inuft be continued throughout the whole. 

The terms being thus difpofed, the divifor is found hj 
fnultiplying all the antecedents into one another coatinualIy» 
and the dividend by multiplying all the confequents in the 
fame manner, the quotient arifing from thefe two factors 
gives the antecedent required. 

This jule may be fo abridged by cancelling equal quantities 
and abbreviating commenfurables. that the whole operation 
may be performed with very little trouble. 

EXAMPLES. 

I. Suppofe too lb. of ^mfterdam=iooA. of Paris, 100 A. 
of Paris = 150 tt. of Genoa, 100 lb. of Qenoa = joib. of 
Leipiic, 100 lb. of Leipfic = 160 lb. of Milan, bow many lbs. 
of Milan will equiponderate 548 lb, of Amiterdam ? 

Antecedents. Confe<^uent$. Abridged. 

lb, U. J^ni» Con. 

100 of Amfterdam=ioo of Paris. 5 3 

100 of Paris =150 of Genoa. 5 2 

100 of Genoa = 70 of Leipfic. 7 

I c# of Leipfic =160 of Milan. 54^ 

How many of%filan =548 of Amfterdam. 7 
Then 3X2X7X54^ 

=92041 lb. of Milan=54^ lb. of An^Acrd. 

5X55 

ILLUSTRATION. 

The two I CD's on both fides cancel each other, and let the 
laft cipher of the three remaining antecedents be cancelled » 
100/^. of Paris, leo lb, ol Genoa, and 100 lb, of Leipfic, 
which is dividing them by 10 ; and to prefervc the equality 
on the fide of the confequents, cancel alfo the laft ciphers in 
iSO» 70, and 160 ; after which divide one of the remaining 
I o's on the antecedent fide by 5, and the i S on the confequent- 
fide by 5, and the quotients will be 2 on the fide ot the 
antecedents, and 3 on that of the confequents : then 2 will 
meafurc 2 on the antecedent-fide, and 16 on the confequent- 

VoL. I. A a fide 
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fide ; as it will do lo and 8, and the quotients thereafter will 
be 5 and 4 ; which being again repeated for the remaining 
]0 and 4 on both iides» leaves another 5 on tKe antecedent- 
fide, and 2 on the contequent-iide. And as there is no far- 
ther room for abridging, by reafon of the odd numbers 5 and 
5 on the one fide, and 7 and 3 on the other, the operation 
is made, and the anlwer found as abovt. 

The ufe of this rale may be extended to all queftions la 
proportion whatever, whether fimple or compound> integral 
or fraAional ? 

Exam. 2. If 12 yards of cloth coft L. 10, 10 s. what wil. 
to yards coft ? 

Ant. Con. Abridged. 

12 yds. L. 10.5 3 10.5 

What will 2P yds cpft? 5 

Then 10.5X5 

=1. 17 lo. 
3 

Exam. 3. U L, 100 in 12 months gain I. 5 intereft« whaf 
will L. 500 gain in 6 months ? 

Ant. Con. Abridged. 

X. lou principal L. 5 intereft. 2 5 

in 12 months. 6 months. 5 

What intereft will 500 principal gain ? 
Then 5X5 

- — -=!. 12 IQ 
a 

Exam. 4. If 18 roods of ditching be doijeby 3 men in i^ 
days, when the day is 1 5 hours long, how much may be dot^c 
by 8 men in 4 days, when the day is 9 hours long ? 

Ant. Con. 

3 men, 18 roods. 

16 days. 4 days. 

15 hours long. 9 hours long. 

How many roods may 8 men do ? 
^ach fide being properly abridged, it will be 
6x3X2 

=7f 

5 

Mxam» 
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i Exam. 5. If 12 cvft. be carried 100 miles for 6 guineas, 

I kow many cwt. may be carried j 50 miles for 12 guioeas ? 



Ant. Con. 

Firft, 12 ctvt. 6 guineas. 

IOC miles. 15c miles. 

For 12 guineas how many cwt. ? 
Abridge both fides, aad it tuill be 2X2X12 

——=16 cwt. 



Exam. 6. If 12 men build a wall 30 feet long. 6 feet high, 
and ^ teet thick, when the day is 10 hour> long» in how 
many days will 60 men build a wall joo teet long, V teet 
high, and 6 feet thick, when the day is but eight hours long? 

The terms being properly arranged and abridged^ it will 
be 2X30=60. 

Exam. 7. If 24 men dig a ditch 724 yards long, 7 feet 
deep, 3 feet broad at the bottom, and 5 feet broad at the top, 
in 236 days, when they work 13 houis and 24 minutes each 
day; in how many days will I6 men dig a ditch (;75 yards 
long, 9 feet deep, 7 feet at the top, and 5 at the bottooi, 
when they work 12 hours and 36 minutes every day ? 

The terms being properly arranged and abridged, it will 
be 

3X59x201x975 

-=11520 d<^ys. 



2x62X181X7 



Exam. 8. If 18 men build a wall 40 feet long, 3 feet thick, 
and 16 feet high, in 12 days, how many men n.uit be cm- 
ployed to build a wall 360 feet long, 8 feet thick, and 10 
feet high, in 60 days ? 

The terms being properly aranged and abridged, it will b^ 
2X9x3=54 men. Atifwer. 

All quedions performed in this manner nuy be quickly 
proved by revcifing the queftion : thus, If 54 UiCn build a 
wall 360 feet long, 8 feci thick, and 10 ttct hjgh, i'> 60 
days, how many mefl, i^c. ? The anlwer will be iound to 
be J 8. 

Aaz CHAP 
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CHAP. IV. 
RULES or PRACTICE; 

•T'Hcfc compendiums in proportion, which arc diftinguifb- 
•*- cd by the name of the rules of praQice^ becaufe they 
were invented occafionally by merchants in expediting prac- 
tice, comprehend a great part of the calculations ufed m 
counting-houfes, particularly when an unit is the firft term 
in the proportion ; and it is certain, when any procefs it 
fhort and unperplexed, one is kfs liable to errour than when 
he hath to do with heavy multiplications and diviiions. lit 
order to allift the young practitioner^ 1 have inferted a taUe 
of aliquot parts, and given the method of inventing. ii» 

Table ef the aliquot farts of a pmind^ 
J. d. L» s» d» Lm 



lO 


o = i 


I 


arrW 


6 


8 = i 


I 


o = ^ 


5 


o = i 


o 


8=^ 


4 


o=-^ 


o 


6 = 5rT 


3 


4 = i 


o 


4 = »> 


2 


^. = 4 


o 


3 = ^7 


% 


o=TTr 


o 


2 = TX« 



This tabk, and any other of the fame kind, may be cflfcft- 
cd by reducing the given parts or denominations to the loweft 
name mentioned in them foradivifor, and an unit of the in^ 
tegcr to the Came name for a dividend, the quotient is the 
fraftional part in the lowcft terms; for inftance, 6 /. 8 ^.=8o 
pence, and r /.=:240 pence; but ^^^^ = 3, confequentiy 6x. 
8^.=! of 1 /. and lo of any other. 

Cafe I. When the price of the integer is any aliquot part 
of a pound contained in the table^ the anfwer is found by- 
one finglc diviiion. 

Caje I. At 10 J. what coft 375 yards ? 

jL. 187 10 for T of I /. remaining =r jo $. 

Exam*. 
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Exam. 2. At 6s. Zd. what coft 545 W. t 

3) 545 

L. 181 13 4; here the remamder u 2X6/. Zd, 

Exam. 3. At 5 x. whki coft 475 yards i 

4) 475 . 

L. 118 15; fori= 151 
Jpjcaw. 4^ At 4 s. what coft 274 yards ? 

5) 274 

I. J4 i6; for|^= 16 X. 
fx^iu. 5* At 2 X. < </• what coft Z^sW.f 

8) 875 

1. 109 7 6 ; for 3x2 J. 6rf. =s 7^. (Ji 

Exam* 6. At 2 x. what coft 7425 yards ? 
10) 7425 

L, 742 10 ; for 5X2 X. = 10 s. 

£jctfOT- 7. At I X. 8 rf. what coft 4167 yards f 
12) 4167 

i- 347 S; for3Xix. 81/. =sx. 
JTxtfW. 8. At 6 rf. what coft 4578 yards I 

4|o) 457|8 

L. 1149; for 18 fixpcnccs — 9 s* 
Exam. 9. At 4 J. what coft 975 yards? 
60) 975 • 

L, 16 5 ; for 15 fourpcnces = %$. 

Exam. 10. At 3 d. what coft 6875 yards ? 
8|o) 687IS 



L. 85 18 9 5 for V = 18 X. and the re- 
maining 3X3=9 d. 



Exam. 
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Exam. It. Ac 2 d. what coft 3745 ounces ? 
i2|o) 374|S^ • 

L. 31 4 2; for V =45. 2i/. 

Caji 2* When the given price is any even part of a pound 
lefs than 2d it will be an even part oF fome of thoie mech 
tioned in the table, and the anfwer is found by dividing and 
fubdividing accordingly. The remainders may be valued as 
above, or carried on decimally* 

Exam. I. At I farthing what coft 3600 yards i 
12} 3600 

80) 300 threepences ; for i a qrs. = 3 1/. 

JL. 3 15 by the table« 

Exam. 2. At i^d, what 504 yards f 
iid.z=:io{ $d. therefore 4) 504 

6) 1 26 fivepences. 
8} 21 half-crowns. 

I. 2 12 6 by the table 

Ca/i 3. If the given price is no a1iq\iot part of a pound, it 
will be compofed of aliquot parts, which either may be divi- 
ded for fcvcrally as before, or, when the remaining parr is 
any even part of the foregoing, divide the quotient for it, and 
the fum of the quotients will give the anf^ver. Sometimes we 
can, with great propriety, divide for the ncareft aliquot pare 
above the given price, and when the value of the difference 
is fubtraAed from that quotient, the remainder will be the aa« 
fwer. A few examples will be the beft illuftration. 

Exam. I At 2id. what coft 8754 lbs, ? 
120) 8754 

id. is " of 2^. 4) 72 19 at 2d. 
18 4 9 2X\d. 



1. 91 39 

B7 



I 
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By dividing for the next even part, viz, 3 d. 

80) 8754 

6) loc; 8 6 at 3^. whereof icsi* 
18 4 9 at T 



X. 91 3 9 remains for anfwer. 

Ejram' 2. At i| J. what coft 574 ounces i 
120) 574 

• — 1 

8) 4 j; 8 at 2^. of which j=t» 

II I It at I farthing to be deduced. 

1. 4 3 8t Anfwer. ' 

Exam. 3. At 2i^' '^hat coft 3525 lb.P 
80) 3525 

^d. isiof 3^, 4) 44 1 3 at 3i. 
II o 3iati 

£ytfw. 4, At 5^. what coft 4738 /*.^ 
^d.\&ioi2s.bd. 6) 4738 

8) 789.6666 at 5 J. red. to half-crowns. 
^ of 5 ^ is 98.7083 at ^ in half crowns. 

8) 888.3749 

lii.0468=:I. Ill o 11^ 

Exam. 5. At js. 6df what coft 5478/*.? 
^ 4 ) 547^ 

2) 1369 10 for 5 J. 
684 15 for 2s,6d. 



^* 2054 5 at 7 i. 6d. 



Sxan* 
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Exam. 6. At 8 j. pi^. what coft 4785 yards f 
5 x.=iand 4''*=f) 47^5 

9S7=T 
3^. is A of 5/. 20) 1 196 5=J 

59 16 3 at 3 i. to be deduce!. 



Remains L. 2893 ^ gatS/. 9(/. 

fjTAii. 7. At 13 X. 8^^. what coft 475 yards! 
lOi. ='2)475 

2 J. 6^/.= 4) 237 10 
IS. 2dii 2) sg 7 (J 
Deduce -ri^ of -^9 '3 9 

3^6 II 3 
4 ni 



i. 326 6 3i jfnfwer^ 

Exam. 8. At 151. 6d. what coft 4834/^. f 
2) 4834 ^ 

2) 2417 at 10^. 

10) 1208 10 at 5/. 

120 17 a«: td, 

^' 3746 7 at 15 f, 6d. 

Note, At any price which is any even number of fliilling^, 
the value may be found by multiplying by the decimal of the 
price, and doubling the unit's place in the product for (hit- 
lings. 

Exawi 9. At 14J. what coft 475 i 

475 
-7 

i.332 10 Anfwer. 

. 2 Exam; 
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Exam. 10. At 6 x. 6|i/. what coft 494 ? 

494 
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12 

8 



148 4 ' at6/. 

la 7 at 6i. 

I 10 104^ at i 



I. 162 I 104^ at 6s. 6id. 

Sxam. 1 1. At 18 i. p^- what coft 478 ? 
40) 478 

9 



430 4 it 181. 
II 19 at 6d. 
5 19 6 at 3^ 



L 448 2 (S at 18/. gd. 

Cafi 4. if pounds are mentioned in the price, multiply for 
Uiem; and if therie are parts included in the quantity, reduce 
ttiem to decimals^ or take parti of the given price for them. 
£xam. I. At 2/. 2id. what coft 3257 cwt,f 
120) 325.25 
2 



650.50 
2.710416 
.338802 



^- 653.549218 



at tl. 

at 2 J. 
at^i. 



Valued 653 ID ir^ Jnfwer. 
Hxam. 2. If a dividend of i/. 13 s. 2 d. is made upon lA 
•Fthe ftocks of a Separating company, what will 5/6/. iQx. 
amount to ? 

526.5 = I 

263i25 =: O JO. o 

65.8125 = o a 6 

13.1625 =006 

6.58125 = 003 



L 875.30625 Ap I 13 3 



Vol. I. 



£ b 
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Exam. 3. 96 tuns, 18 C. 2 qrs. ^Ib. at L.6, i^s.f^rtanl 

96.93S7« 
6 



8) 581.61426 = L, 6 

72.70178 = isx.'saiof i. 6 

654.31604 = I* 654 6 3i 
ZjftfW. 4. 47 (ttr. I4p'wt. *f^ gf. al j/. 15/. 5^.?^ 
*) 47-7375 
3 





143.2125 = I. 3 


e 


a 


23,8687 = 


to 


12 


"9343 = 


S 




•9945 = 


5 



180.0x00= jU 3 15 J 

Exam\ 5. ^4 (?z- 9^wf. i/^gt. at 3/. i&f. 7^^/.^' 
54.47916 

3 



5 
2 

12 

4 



163.43748 for I. 3 00 

32.68749 for • 12 o 

16.34374 for <^ 6 6 

1. 36197 for • o" 6 

.34649 for • o It 



2x4.17117 for I. 3 18 7i 
Exam. 6. 16 tun. 3 hhds. 53 gal. at 28/. 7;. zd.F 
3) 16.960317 
28 



135.682536 

339.20634 

5.6534 for 6s, M, 
.424 for 6^. 



480.9663 Anfwer'. 

Cafe 5. When there is a fraftion in tlifc given price, it mtf 
be entirely avoidcil xix the computation, by muUiplying ih© 
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given price, and dividing the given quantity by the denomi* 
jpator of the fraAion. 

Exam. I. Required the coft of 1000 yards failcloth atp^i. 
per yard. 

i) 1000 9j 

125 79^=61. 7 i. 

Jhcrefwe its a*^^' 7^* ^^ ^^^ " 9 J 

r, 25 at 6 4/ 

37 10 ax 6s. 12 10 at 3^. 

3 2 6 at ^i. 326 at:}: or t- 

IP 5 at irf. >o 5 at-J-or^of}. 

41 2 1 1 at 6 jr. 7 rf. 41 211 

Hence it is obvious that 1 25 yards at 6 j. 7 d. will coft juft 
as much money as 1900 yards at 9^i. and the fame kind qf 
jreafoa will hold gopd in every other inftance. 

Exam. 2. Required the value jpf 1260 yards of indc a^ 
J d. per yard ? 

12) 1260 i-/t 

loj 1 X. S <i 



5 5 fori/*' 

I 15 for4rf. 

6 9 for 1 d. 

7 89 



Exam. 3. At s J. ii^d. what coft 4S78>arcls ? 
5 1*1^ *6) 4578 



X'.4 'S 5 



286.125 












4 


at 
at 


t. 


4 
p 



19 




ii44.50<^ 
143.0625 


p 



7*-53i2S 
. 5.9601 


at 





P 


5 



Q 

s 



^365-05385 

In the preceding cafes theie will be found a fufficicnt num- 
ber of examples for Ihowing the method of folviug any que- 
' B b 2 ftion 
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Of arithmetic 
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ftion in the rule of proportion^ when unity is onp of the firft 
terms, with the greated expedition pofGbIc, that can be com* 
municated in this way. At the fame time I would recommenct 
to the young arithmeiiciao, to go over all chefc cafes and ex- 
amples again and again, till he not only be well acquainted 
with the method, but be able to do any of the examples quick- 
ly : nor content with that, l^e ought, and will find it to his 
account, to invent n^any more to himfclf, try them in dif- 
ferent ways, to prove one another, aud thereby be enabled 
to calculate invoices, bills of parcels, ^c. for which thefc 
rules arc particularly adapted, and which make up a great 
part otthe bufinefs of computation in the qou . .iig-fpom, a« 
hath been formerly obfervcd. 

Specimen of a Bill of Parcels. 
Mr. Thomas Johnfton, bought of Gltn and Peters, 



5 pieces of Scotch linen, 1 25 yards 

a 5 Irifli ditto, 62? yds. I /. 9-J^, 
J 4 dozen hats. 7/. 15/. 6^. - - 
37 pieces broad cloth,555 yds. 14/. j^^/. 
i(8 pieces of lawns,4Sc yds. 2/. 7^1/. 
37 pieces of cheques, 740 yds. ^^d. 



L. s. 
20 II 
55 '3 



108 
396 

63 
30 



d. 

54 

3i 

o 

Id 

o 

11^ 



^- i^ 4^ 



[675 7 ^f 

Specimen, of an Invoice. 
Invoice of fundries, fliipped oif board rhc Sailfure, Capt, Paton 
martcr, bound for St. KIcts, configned to David Macfarlanq 
merchant in BafTetcrre, to fell for my account, ^ under, p/aj, 
D. M. 1 60 pieces cheques, 4000 yds.j L 
t /. i\d. - - 24j 

Bales. 9 ditto Fife linen, 2751 yds, 
I /. i\d. 
So Irilh ditto, 2000 yds. 1/. ti\d. 
1. 100 ditto gauzes, ipoo yds. 3 / 
' \\d. - - . 
3;© razors, i/. i\d. 
420 penknives, <^\d, — 90 ditto, 
^\d. — 40 ditto, xoi^d, 
I coo pair of fclflars, 2-1^. — 50c 
ditto, 3^^.-230 ditto,4|i 
150 fets of buckles, 1 /. 2\d' — 
ICod^ ic^i/.— -5^ do,84i^. 
500 pair mens Ihoes, 2/. t^\d, 
5C0 ditto pumps, 3/. \\d. 
500 ditto womens, 3 /. 7^. 
500 ditto boxes, 2j. 1'\d, 



9. 



U s. 


d. 


\L. 


/. 


dy 


245 16 


8 






224 19 


oi 








»57 5 


10 








M7 5 


10 


78J 


I 


<* 


22 19 


4i 


2a II 


oi 








22 5 


H 








M t 


^i 


80 


»7 


i 


70 6 


3 


77 " 


I 








90 a 
64 16 


I 

«o4 


302 
1 169 


17 


^k 






I (69 i , 


94= 


-9i 
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VARIETIES IN PROPORTION. 
INTRODUCTION. 

SO exteniiye and various is the bufinefs of the cotinting- 
houfe, that it would be impoffible, with any degree of 
proprieiy* to croud it Hltogcther into one general head : and 
therefore, to render the computations relative to the a>er* 
chanty the banker, the iniurer, the ftockjoOber, the cuftom« 
houfe, ^c. %s praAical and intelligible as poffible, to each 
fpecies or computation 1 have afligncd a particular variey, in 
which the method of calculation is illullrated with proper 
icxaniplcs ; the nature of the tranU^lons, which give rife to 
thele computations, explained ; the laws and regulations 
which regard the more critical parts of the mercantile bifii- 
fiefs, pointed out ; with every thing elfe that may ferve to elu« 
pidate the different fubjcAs that compofe thele varieties. 

Van I. TARE ami TRETT. 

ID Y 'J'arc find Trett, may be underftood, any defeft, wafte, 
" or diminution in the weight, quantity, or quality of goods, 
^y reafon of certain ciicumftanccs, for which a certain a- 
batement is to be made by. the (tiler to the buyer, and is dif- 
ferent, ip diQerent mtrchandifes, and in different countries. 
To have a more particular idea of the ufe and dciign of this 
variety, it will be proper to confidcr, that, 

In weighing feveral commoditits, the weight of the pack- 
age is included in the invoice- weight of the goods, and the 
whole, upon that account, c^lkd gro/s weight ; the allowance 
for which is regulated cither by cuftora, or fomc exprcfs fti- 
pulation betwixt the buyer and feller, and goes under the 
following denominations. 

1. Tarf, which is an allowance for the weight of the caflc, 
cheft, box, c^f. in which the goods are packed, and aUowtd 
to be either fo muchp^r bag, barrel, cheit, drr, at fo much 
fer ctvt. or atfo much of thegrols weight, CJillcd invoiu tare. 

2. Trett^ which is an allowance of 4 lb. per 104 lb. for duft 
contradcd by keeping, wafte, by freight, carriage, ijc. 

When a dedu^ion is made for the allowance of tare from 

the grofs weight, the lemaiuder is called nett^ unleis tretc 

4 Is 



ipS VARIETIES IN PROPORTION. PirtlV. 

is likewife allowed, when it is called futtle ; and in that cafe 
the neu does oot appear, till tct or -^ be fubtradled from the 
futtle, and then the remainder gives the nett. 

Thcfc allowances may be taken off the grofs by fcvcral me- 
thods ; but, as it is no part of our defign to dwell upon tedious 
ones 9 we (hall ill uft rate the rule only by fuch as feeio moft 
coQv^enient for difpatch. 

Cafe I . When the allowance is at fo much per bag, bar- 
rel, chcft, isc. the anfwer or nett is found by multif^icatioa 
and fubtra&iQn, as in the following examples. 

J^<^. I. What is the nett weight of 40 hhds, of tobacco* 
ivci^ing grofs 210 cwi. 3 qrs. tare 70 \h.per hhd. ? 
lb, qrs. W. hhds, 2IO 3 grofs. 
f = 2 14 X 4a = 25 tare to be jdcduAed. 

1:85 3 nett weight. 

^ejt. 2. "What is the nett weight of 4 hhds. tobacco^ 
weighing grofs 16 cwt. 8 lb. tare 85 lb. per hhd, ? 
cwt. lb. 
lb. 16 8 grofs. 

85 X 4 =2 3 4 tare to be dedufied. 

13 4 oett. 

Cafi 2, When the allowance is at ft) much fer cwt. th« 
bcft way of finding the tare, is ip general by aljquot parts ; 
thbugii fometimcs the nett may readily be found by making 
112 lb. the firft term in a direft proportion, the difference 
betwixt the given tare and 112 the fccond, the given grol? 
the third ; the fourth proportional will be the nett, withoui; 
any fubtraiflion. 

TABLE of Aliquot Parts. 

lb. , cwt. lb. half- cwt. lb. qr. qrs. ewt^ 

i6|= ir I 8 = 4? 7= il 2 = i 

14 = i ; 7 = JS 4=43 3-'H-iof*. 



Siu'fif 
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^eft. I. What is the nctt weight of 156 cwt. 2 qrs. ijlb. 
tare i^lk.percvii. 

lb. ' 256.669 grofs. 

14,= \ = 32.083 taro to be deduced. 

224.586 nctt 224 cwt. 2 qrs. 9^. Anfwer^ 

Or thus^ 

/*. a. lb. 

112 t 112—14 '^ 256.669 I 214.586 as before. 

^Jl. 2. What IS the nett of 410 cwt. 2 qrs. 12 lb. at 
20lb. ^^r cwt.? 

410 2 12 grofs. 

/*. 

16 = 4= 58 2 i7i 
4 rsiof T=I4 2 iSJ 

20 = 73 I ^ t^i'c ^o '^^ deduAcd. 

337 I 4 
/^. lb. lb. cwt. grofs ctvt. nett. 

or 1 12 : 112—20 :: 410 2 12 : 337 i 4 

^Jl. 3. What is the nett weight of 384 cWt. 3 qrs. 24 \K 
tare aJ per cwt. ? 

, cwt. qn. lb, 

384 3 24 
lb. . 

14 = f= 48 o 13^-) 

2=TofT= 63 14 V added. 
i=i4of4of4=: 31 21 J 

17=5 581 2w 4 tare to be dcduflcd . 



326 2 3t nett. 

Noie^ In cafes of this kind the moft minute exa^laefi Is not 
required 5 for merchants, inflead of fubdividing the lbs. for 
the tare, take the neareft quarter of a lb. as in the lall cx- 
aoiple, for fufficient exaftnefs. 

S^eji. 4. At 10 lb. per cwf. tare, What is the ncti of 410 
.cwt. 2 qrs. 12 lb, grofs ? 
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cwt. qrsn lb. 
t) 410 212 grofs. 

205 1 6 rednced to half cwts. of whicH 

A. ' 8 Ibi =^/J, and 2X7=14. 

8 =4=: 19 I 9 

2 =i of 1=2 71 9 



36 2 18 care to be dedudcJ.' 
373 3 22 nctt^ 

C^fe 31 When tare and trett are both to be allowed, fimi 
add divide the tare as in the laft cafe, the remainder will be 
the futtle, -sV of which is always the trett ; and when that is 
taken from the futtle, the remainder is the nett weight, 

^u£ft^ I. What is the nett of 375 cwt; i qr.- 15 Ib^ tard 
13 lb. per cwt. trett 4 per 104 ? 
^) 375 ' »5 g'"ofe' 

187 2 214 redaced to half-cwts. of whidii 

/*. ^ 

8=T= 26 3 7"^ 

4zzioiir=z 13 I iSCaddi 

l=iofTof4=3 3 I 113 

1 1 II 

43 2 8 tare to be deduAed^ 

, 26) 331 3 7 futtlc* 

12 3 I trett. 



319 o 6 nett* 

^'fi' 2' ^" 73^ ^^^' ' ^^* ^' ^^ 8"^^^ packed in 57 tstittt^ 
tare 19 lb. ^r butt, and trett 4 />^r 104 lb. how many cwt/ 
nett ? 

Butts, lb. 732.437s gi'of«' 

57 X 19 = 9.67 tare to be deduAed^ 



'%zj22.y6TS futtlc< 

2 7. 7 98 trett to be deda^ted^ 

694.9695=694 cwt« 3 qrs. 24 lb. nett. 

The 
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The operations in this rultf arc fp ca^tfcmcljr Mfy, that more 
examples would be unneccflary. 

Variety 11. COMPUTATION of C U- 
S TOMS. BOUNTIES, ^c. 

CUftpfDij ^rc certain duties or tolls, impofcd by the fove- 
rcigOt OP Ugiflatiye power of the nation, on certain im- 
ports and exports, for the maintainance and fupport ot go- 
vcrnmcnt^ receivable at the cuftomhoufe, and regulated by 
tariflFs, or books of rates ; the principal whereof may be 
xeckoned tonnage, poundage, old fubfidy, new fubfidy, 
4., 4 fubfidy, ijc. ^ 

Bounties are certain premiums allowed for the exportation 
oi certain Britifb manufaftures. 

Drawbacks arc certain duties, either of the cuftoms, or of 
the excife, for BritKh manufaftures that have paid duty to 
the excife, pr certain foreign mcrchandifes, that have paid 
duty at importation. . . ^ 

In fo fmall a fpace as can be allotted here for the article of 
cuftoms, it is not to be fuppofed, that I can exhibit a book 
of rates, or inftance the fever-il aAs of parliament, by which 
the fcyeral rates have been impofcd, renewed, or confirmed. 
To be well acquainted with thelb, we muft have recourfe to 
the afts themfclves, and in place thereouo Crouch or Saxhy. 
My bufinefs fhall be to (how tne method o£ computation, and 
the ufc to be made of a book ot rates. 

EXAMPLE S. 

I. Suppofe It was required to compute the duty on 
1200 lb. of Briiilh plantation tobacco trom the book of rates 

^Undef "the letter T, in the table (page 244). a^d opponte 
to Tobacco of Sc Chriftopher's, ijai b.does, or any of the 
Caribbce iflands, Virginia, isc. we find it rai^<i/^^ j i. 8^. 
ter lb. and upon this »*ate the computation of the duties is 
made. The marginal or referring letters to this ipecies arc 
B a, M b, which by the explanaiory table (page 74.) w« 
find point to the NO x. III. 2. 3. 5- «• ^1^°^^ '^^ ^^"^P^' 
tation will (land as follows. 
Vol. L C c Raw 
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Rate of I zoo lb. at i x. 8 d.zzL. loo 



c per cent.znT^ or Vv of the rate =50 grofs old fubfidy. 
Difct at 2 5 p^r cent.^ to be deducted, i 5 if paid down. 

No I . page 10. 315 nett fub. to be paid. 

III. page 15^ rate and difct as before, 315 nett addit. daty. 

2. page 29. rate and difct as before, 3 15 nett new fubfidy^ 

3. page 2 2 .-f rate and difc' as before, x 5 nett -f fubfidy. 
5. page 23. rate and difc^ as before, 3 15 nett fubfidy. 
8. page 29. rate 1$ per cent. difc. 25 1 1 5 nett impoft. 

Total duty, 27 lo- to be paid down. 

ILLUSTRATION. 

The grofs old fubfidy is found by taking ^ of the rate, the 
dilcount by taking i of that ; additional duty and new fubfi- 
dy are the fame with the old fubfidj, and 4- fubfidy is made 
out by taking -f of any of the above ; fubfidy is the fame 
with any of the three firft mentioned articles, and impoft h 
effected by multiplying fubfidy by 3.. There was another fub* 
fidy added anno 1759^ which is not mentioned in any edition 
of Crouch or Saxby that I have feen, and is the fame with 
nett fubfidy; therefore to the laft found duty L. 27-10 

add fub« 1759 3*1; 

Total duty 31-5 
When the old fubfidy is only paid ready money, and the o- 
ther branches bonded, the computation will be as follows^ 
Lb. tobacco 50000 

Rate at 1 s.id. L. 4166 13 4 

1*5 for 5 per cent. 208 6 8 

25 per cent, ^r ^ of the grofs, 52 i 8 

156 5 o nett old fubfidy. 
tV of the grofs 20 16 8' 

177 18 additional duty. 
177 18 new futffidy. 

Carried forward 354 3 4 

Brought 
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Brought forward 354 3 4 

59 o 6i\ fubfidy. 

531 50 impoft. 

177 18 fubfidy J74i 

177 I 8 fubfidy 1759 

1298 12 2 ^duties bonded. 

156 5 opaidonim^rtatioa. 



1454 17 2^^ total duties. 
The duties on tobacco, or any other goods imported, may 
very readily be calculated by analogy thus ; for 5000 Ibt of to* 
bacco. 

lbs. duties fecured. lb. 

5000a * L. 1298 12 2\ '.I 5000 
Cancel 3 ciphers on each fide, and abridge the jCKnainiog 
Hgures by 5, and it will be, 
10) 1298 12 2| 

129 17 2:J4fecured. 



and 10) 156 5 



15 12 6 paid down. 



145 9 8ii total xlutics. 
Or by having the duties on i lb. ready computed in a poc- 
ket book, the duties on any number of lbs. may be readily 
found by prafticc. 

8uppofing the whole duties paid down. 
/. rf. 



Rate of 1 lb. i 8 




5 per cent, of that i 


d. 


Bifcounti i 
Nol..- J 

3--i 

8-2i 

Sub. 1759 "i 


NoI.-..7J 

iDedmally III. - - .yy 

2 --.75 

3-..2J 

i "li 

8-3.25 

Sub. 1759 -- .75 



Total 6i 



6. 25 
C c 2 Hence 
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Hence to compute the duties paid down on iloo lb* 
60) nob 

20 for 4 d. 

10 f T 2 d» 

I 5 for {. 



31 5 total as above. 
Calculations of this kind may be checked as in the follow- 
ing 

EXAMPLE. 

436 hhds. of tobacco, per the Argyle, Alexander Morifoa 
mafter, from Virginia, containing 2(3.4^0 lb. tobaccO of iht 
Britiih plantation. 

d 
20) 283 4©o lb, at 6^\ and f of ,V 



3) '4-170 






2) 4723 6 
20) 23^» 13 

3) »«8 i 

39 7 


8 

4 
8 




7242 8 
1003 14 


2 




8246 3 
Nett old fub. 


oi 


I, 885 12 6p 


Addit. duty, 
New fubfidy, 
■f fub. 

Impoft on tobagco, 
Subfidy 174-J 
Ditto 1759 




1003 14 2 

1003 14 2 

334 i» 4i 
301 I 26 
J063 14 2 
1003 14 2 

7360 10 6^ 



8246 3 c\ total duties. 
Brown and l^ufcovado fugars of the Britifh plantations are 

ratci 
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rated at L. I, lox. per cwt. the 5 per cent, of which is the 
fubfidy grofs, the 5 per cent, of whkh grofs is the old fubfidy 
nctt : the new fubfidy is the fame, j- fubfidy is -f of the new 
fobfidy, and fubfidits 174-J and 1759 the fame with the grofi* 
Hence, the duties on 2^0 cwt. Mul'covado fugar of the Bri- 
ti(h plantation, will be computed as under. 

cwt. 

200 at L. i-io J. 

100 Proof. 

4) 200 cwt. at 6 s. 3^. 

Rate 300 

S) 50 

Sub. grofs, 15 4) 10 

^per cent. o 15 4) 2 10 

5) 12 6 

N. f. 14 S 26 

O. f. J4 5 

•f f. 415 63 5 o as before. 

8.174^ IS o 

Do 1759 'S <> . Hence 63 5 s. d. 

=.6 31* 

Total duties 63 5 200 

Computation of the duties on 4 puncheons, containing 
400 gallons Tutn from Jamaica, of the Britifh plantation. 

I. s. d. 
ift, 490 gallons rated zti j.Sd.ptr gallon, 33 6 8 

5 per cent, of the rate* 
c per cent* difcount. 

Old fubfidy nett. 



Subiidies on fpirits. 

Coinage ditto, 

Subfidy 174I 1= the grofs 

Cuftoms, 



I 




*3 4 
I 8 


I 


II 8 




3 


4 


15 


I 


n 9 


I 


13 4 


8 


J tobepai4 



T« 
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To the cufloms formerly found, £.801 

Add the excife at 4 j. 8 d. per gallon^ 93 ^ 8 bonded. 

and the total duties will be loi 6 9 

For a proof, the duties on 400 gallons may be computei 
as under. 

Grofs fubiidies at 3^. X. 5 00 

Of difcount at 5 per cent. 050 

Subiidies on fpirits, 4150 

Coinage on ditto, ' i 119 

Sub. i74|=f of thegvofs, i 13 4 

801 
Excife at4 J. 8 d. per gallon, 93 6 8 



Total duties, L. loi 6 9 as before. 

Hence the duties on rum per gallon will be 

loi 69 

: -zzU^s s ©OTi 

400 
But the rates of rum vary according to the proof. 

Merchants check or prove th^ coipputations made 19 the 
cudom-houfe. by computing the duties praftically according 
to the rate^^r lb. cwt. yard, (^c. as in the following 

EXAMPLES. 

I. What is the nett duty on 12453 ^^^* of tobacco, rate 
</^rf. and f of ,V p^r lb. ? 



6/5 and 
I 6ii 


% 

T 


3) 
20) 

12) 
5) 


4151 




107 11 for I s. 

53 15 6 £or6d. 
4 9 7t for a 
17 II for ^ 
17 n for ^ 




L. 167 II Ji^ Anfvter. 

1. What 
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2. What is the duty of 780 cwt. Mufcavado fugar at 
6 J. 3ii d. per cwt. I 

6 3il 6) ?«• 



X. 6 6 6 130 

6 

20) 780 for Z. 6 a • 

39 for o 6 o 

3 5 for o o 6 

1,822 5 

Bounties are calculated, with the greateft eafe, by practice. 
For inftance, fuppofe it was required to calculate the boua- 
ty on 5000 yards of fail cloth exported, at 2 i« ptr yard, 

i2|o) 5oo|o 



41 ii/^Anfwir. 

400 barrels of falmon, at 4 x, 6 d. per barrel. 
S) 400 

8) 80 
10 

Z. 90 Anfwer. 
7650 yards of Fife linen, at 91/. per yard, bounty i4 d^ 

2) 7650 

47 16 3 Anfvser. 

Drawbacks are computed as the duties, in (bme goods the 
whole being allowed, and in others only a part, which is fpc- 
tified in the book of rates. 



VARIETY 
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VARIETY III. 
RULE OF MIXTURESL 

IN groceries they fomctimcs mii fcvcral forts of their waret 
together, for the convenience of fale ; and to proportion 
the price of the mixture to the fcvcral prices of the fimples, 
or to find the quantity of each ingredient, which will propor- 
tion the mixture to a certain price, will admit of the follow- 
ing cafes. 

Cafe I. When the quantity of each ingredient is the fame, 
the fcvcral rates per lb. oz. cwt. i^c. added together, and 
their fum divided by the number of quantities, will give the 
rate of the mixture. 

Example. A grocer would mix fugar at 50 s. per cwt. at 
60s. per cwt, and at 70 x. per cwt j what is i cwt of tke 
mixture worth ? 



50 
60 



3)180^ 

60 s. Anfwer. 

Cafe 2. When the quantities as well as the prices are dif- 
ferent, find the fcveral values according to the different rates 
and quantities, and divide the fum of their values by the fum 
of the quantities ; the quotient gives the anfwer. 

Exam. I. A grocer bought 275 lb. of almonds at 5^ d.per 
lb. and 295 Ib.of raifins at ^\d. per lb. which ke mixed to- 
gether ; what is 1 lb. of the mixture worili I 



27 s lb. 
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275 lb. of almonds 295 lb. of taiSta at j^d. 

5 _2^ 

8) 1375 at 5 rf. 4) 88s MxJ: 

ijiiu^d. 22iiat^a. 

Almonds 1546I at 5^(1. i.io6| at 3|</. 

Raifins 11 064 

a7S+*9S=579) 2653T (4t<'.. nearly. 
2280 

373 
8 

2985 
2850 

135 
Exam. 2. If 27ii gallons* of rum at 11/. 6d. per galloa 
■were mixed with 1^4 gallons at 9 /. ^d. per gallon, whM 
would a gallon of the mixture be worth i 

278 • .174 

»39 ^ 43i 

5197 l6o9i 

1609^ 

?7«+i7.4=5452)48o6t (10/. -jid. 

12 

3438" 
3 '64 

274 
4 

1096 

904 

(192) 
Vol. 1. D d Bxam. 
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Exam. 3. A grocer hath 75 lb. of confeAions, which he 
cao iVll ar i s. t^d, 961b. of another kind* which he can fell 
at is 4t^. and 68 lb. of another kiild^ which he can fell at 
> ^* 3^. ; what is 1 lb. of the mixture worth I 



75 ^-at ^':-1S 
atorf.=:37 

atirf.= 4 

75 /S. at I J. 0^^.= — 

96 lb. at 1 j.=96 

at4J.=:32 

at irf.s 4 
^a atij.4irf.= — 
68 Ih. at I J.=6S 


e 
6 

8i 
—117 

-13* 


J| 




at 3rf.=i7 
68 /J. at I J. 3 J.= — 


-85 






~ . . . . ) 


334-2 
»39 

' 95 


M» 


•4i Anfujir 




U42 

956 






186 








4 








745 
77 


X 





(28) 

Exam. 4. A goldfmith or refiner hath 12 oz. of gold at 
4 /. ptfr 02. 8 oz, at 4 /. 5 j. per oz. 3 oz. at 4 /. 6 J. 8 d. per oz, 
apd 9 02. at 4 /. 13 ;. 4^. />fr oz. ; if thefe were all melted 
down together, what would an ounce of the * compoiicion be 
worth? 



I2Xf 
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12X4 o o = L. 48 

8x4 5 o = 34 

3x4 6 8= 13 

9X4 134= 4* 

- «) 137 
32 

4) ^7-2-6 

£. 4 5-74 Anfwer. 

Cafe 3. To iocreafe or dimini£h a compound proportional' 
I^y by knowing the feveral quantities of the fimplcs in the 
compofition. 

RULE. 

As the Aim of the particular quantities of the compound gi« 
ven is to the whole quantity propofed to be increaled or ditni- 
nifhed, fo is each particular quantity in the given compound, 
to the due proportion required of that fpecie, finenei>, (^c. 

Example. Let the compound in the laft que(lion be in- 
creafed to 48 oz. how much muft be taken ot each iiikiple io- 
gredient ? 



3* 


: 48 :: 12 : 18 at I. 4 00 


3* 


: 48 ::' 8 : 12 at 45* 


32 


: 48 : : 3 • 44 at 468 


32 


: 48 - 9 • J3t at 4^4 



48 

Cafe 4. Having the iimples ot any conppound given, to find 
how much of any fimple ingredient is in any part of that com- 
poiition* 

RULE. 
As the total of the compofition is to the Quantity of any 
fimple in that compofition, fo is the total quantity propofed 
to be proportionally compounded, to the quantity of each 
fimple to be in that propofed quantity. 

Example, It is required to find out how much of each in- 
gredient is in a pound weight of gold, or 12 ounces, at the 
prices mentioned in The laft example, when there are 32 
ounces in the compofition. 

3a : 12 or 8 : 3 :: 12 ! 4^ at I. 4 o o 
8:3- 5-3 at 450 
8 : 3 :• 3 • It at 4^8 
8:3:: 9 • 3i at 4 13 4 

Dd 2 Ccfi 
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Cafe 5. The total of the compound of two fimples, with 
ihc total value of that compofitioo, and the value of ad unit 
of each fimple being given, to fiod the quantity of each iim- 
pie iogredknt in the compofitioD, , 

RULE, 

Multiply the total quantity of the compofition by the IcSer 
price of the unit, deduA the prqduA from the total value €j£ 
the compofition, and divide the remainder by the difference 
in value of an unit of the two fimples given, and the quotient 
h riie quaqtity of the higher priced iimple, whofe complement 
CO the total of the compound gives the other quantity. 

Ex^mfl^. Soppofe there are la ounces of gold melted into 
one mafs, confiftiog of gold at 4/. fer oz. and gold at L. 4, 
5^. p4r oz. the value of the whole being 82/. ; it is required 
to find bow much of each was taken to make the compofir 
tion? 

20 = £. 82 , 

4 = 1 o2. of the lefler prke; 

IT' 

Diff. of a unit 5^.=:. 2 5 ) 2 the difference 

L. 

8 oz. of the higher pFicc = ^4^ 
2a the whole compofition = ^82 

Diff. 1 2 oz. of the lower price = 48 j 

DEMONSTRATION. 

Let T reprefcnt the total quantity of the mixture here,. 
20 oz. of gold, and let V reprefent the total value of the faid 
mixture = 82/. ; let Pr=4/. 5;/. the price of an unit of the 
deareft fimple, and ^=: the price of an unit of the chcapeft 
fimple; tf = thc quantity of the fir ft, *^=:the quantity ot the 
fecond. Then tf+^=T^^r cpicftion, and*=T— ^; by mul- ^ 
tiplying each quantity bv the rcfpeftive price of -an unit, it 
will be flPi= the value of the deareft part of the compofition, 
andT^tf— ^= the value of the cheapeft part ; and confequent- 
ly the fiun of both aP+Tj&— tf/=V the«totaI value : and by 

iubtrafting 
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fubtrafiiog T^^ it win be aP—afezV-^Tp ; and difiding both 
£desby the co^fficieou of a, weBndas^Jl. ^.E.D. 

Cafe 6. The partkular rates of the Several fimples to be 
mixed, and the rate of the mixtures given, to find how much 
of each ingredient muft be taken to compofe the mixture. 

RULE. 

Write down the different rates, the higbeft uppermoft, the 
next higher below that« and the reft in the fame order; couple 
the various rates thus ranked, one with another, in fuch k 
manner, as the one may be greater and the other iefs than the 
mean rate ; then take the difference betwixt each of the 
rates and the mean, and write it down over againft that with 
which it was linked; laftly, fumupall the differences, and 
their total will be the fum of the mixtures, at the given rate, 
and the federal differences will afcertain the quantity of each 
ingredient to be taken in compounding the mixture, accord- 
ing to the method in which the ingredients are alligated. 

Example. A vintner hath rum which he values as followsi 
Some at 18/. fome at i6s. fome at 14/. and fome at 13/. 
per gallon ; but as the higheft priced was feldom called for,, 
and the loweft complained oF, he propofes to make a mixture 
out of the whole, which will ftaod him 151. per gallon, how 
many gallons of each muft he uke to anfwer his purpofe ^ 
' ^ i8-^ . - I 

|6»0 - - 2 

14-^ • • 3 
13-X . - I 



ions of each muft he uke to 
. ( i8*%^ . . a i{ 

^5 I ,4 y/ . . , ^^ „ 



7 ^ 7 

By either of thef^ methods he will obtain his purpofe. 

tor 2 galLzi iSs=z26s. and 1 gall. 9Lt iSf. =- i3 

I at 16 == t6 2 at 16 =r 32 

I at 14 z= 14 3 at 14 =:42 

3 ati3 =39^ 1 at 13 = 13 



7 at 15= 105 7 at 15 = 105 

The truth of this manner of operation may be accoi 
[)r thus. 
Suppofe a mixture only of two fimples, the price of the 



one 
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one at 4 d, and the p/icc of the other at 8 rf. which when 
mixed may be fold at bd, accordiog to our rule we will hx¥c 
2 viz. 8—6=32 at Sd. 
6^4^=1 at 4 J. 

Hence there is gained juft as much by felling the Uwer 
priced iimple at 6d. as there is loft in felling the other at 6 J. ; 
for by felling at 6 d. what was valued at 4 d^ there is juft 2 ^/. 
gahied, and by felling at the fame price what was valued at 
Sd, there is juft 2d. loft. And yrhat is true in this^Jwill like- 
wife be true in every cafe of this kind, whatever be the num- 
ber of finiples, and with however manjf others any one is 
linked : fbr as it is always a greater with ai leiler, there is a 
balance of gain and lofs updn the quantities taken from everj 
linking of two iimplesy and therefore there muft be a balance 
on the whole. 

The quantities found by this cafe may be multiplied for 
greater quantities, or divided for Icffer, by the fame number 
at pleafure ; and therefore, if the anfwer found is either lefs or 
more than fuits the purpofe, it may be increafed or diminifh- 
ed in proportion to the ftock of the ingredients on hand for 
making the mixture. 

Ca/e 7. When the mean price, the particular prices of all 
the kinds to be mixed, and the quantity of one kind, are given 
to find the quantiics of the other ingredients. 

R U L E. 

Firft, find what quantities would folve the queftion, if no 
particular quantity had been given, by thelaft cafe> and fince 
any other numbcis in the fame proportton will anfwer the 
queftipn, it will be, as the difference belonging to that price, 
whofe quaniiry is given, is to the given quantity, fo is each o£ 
the other diiFcrenccs 10 its refpec^ive quantity fought. 

Example. Suppofe a grocer with 10 lb. of fugar at lodm 
would mix with iorts at 4^. 5^. and Sd.per lb. and ioll the 
conipofition at jd. per Ih, whatquantiry muft he take of each 
foi t ? 





d. 


4/-- 


3 as 3 : 10 :: 3 : 10 at 4= 40 


^'Then*'^: '"^ :: * : ^f" 5=66?- 


SV- 


1 ■^"^" as 3 : io • • 2 • 6f at 8= 534 


s;-- 


i -ds 10 atia=:i03 




30 at 7=210 Pence. 




Cq/i 
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Cafe 8. When the mean price with the particular prices of 
each fimple, and the quantity of the whole mixture, are gi* 
ven to find the particular quantity of each ficnple of the 
mixture. 

RULE. 

Firft find what quantities would ioVrt the queftion, if the 
quantrty of the whole mixture was not limited; tiien it will 
be, as the turn o\ all the differences is to the whole quantity 
given, fo is each particular difference to its particular quantity 
fought. 

Example. How many buflicls of rye at 31. 6rf. barley at 

2f. 4 J. wheat at4i. 3^/. and oats at is. ^d. per buihel, 

muff be taken to compound a mixture of 98 bufhels at 2 s. 

^€d.per bufliel. 

38 




H 


as 


I . 


1 • 




Bccaufe 49 =t 
14 : 28 rye. 


21 


as 


I : 


2 




21 


I 42 barley. 


2 


as 


I '. 


2 




2 


\ 4 wheat. 


12 


as 


1 \ 


2 




12 


! ,24 oats. 



49 

Each of the laft feven cafes is illuffrated with but one ex- 
ample, not only becaufe the operations are extremely eafy, ' 
but likewi(e very feldom occur. 

Variety IV, Warchoufc and Shop Computations of 
Lofs and Gain. 

IN buying and felling, it is not only neceflary for a merchant 
to be a perfcd judge of the quality of goods, and to be well 
acquainted with the propereff markets for making the beft 
purchafes and quickeft falcs, bur he muff likewifc be able, by 
comparing both together, on ihcdifFtrent articles in which he 
deals, to make a true effimate of his trade, thereby to judge 
with certainty, in what articles he ought to launch out, and 
in what to retrench, as he finds them more or lefs to his ac- 
l:ount. To e^^tuate this, it was fcvitid neceflary to have 
fome common ffandard, by which the gain or lols made, or 
jpropofed to be made upon any commodity, or article in trade, 
^ould be tried and exprefled ; and this, by univcrfal confcnr, 
feems to bav: been fixed to the centumC^r hundred ; fo that 
whcQ we fay the gain is at 10 per cent* it is to be underftood, 
•' ^ that 
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that when loo /. loo guineas, lOO crowns» lOo {hillings^ 
&r. have been laid out in purchafing goods* i lO /. i lo 
guineas* no crowns* i f o (biilings, (5i^r* have been recover- 
ed by the Tales ; and, in the fame manner, if loo/. 6rc* were 
laid out on the purchaie of goods, and but 90/. received back» 
we would fay that 10 per ant. was loA by iucb goods. 
This variety will admit of four caies* 

€!afe. i • When the buying and felling prices are knowfi^ 
tnd the rate per cent, gain or lo(s required. 

RULE. 

As the buying price is to the difference betwixt the buyiogT 
and the felling price, fo is 100 to the gain or lofsper cent. 

Exoan, I. Bought cloth at 15/. 6i. and fold it again for 
18 /. what did I gain per cent^ ? ■ 
6d. 6d. ^d. 6d. 6d. ^ 
31 • 3^—3^=5 •♦ ^o« * t&fir per cent^ 
For 30:) 500 

"I m > 

16^ Anfmer. 

flence had 100 fixpcnces been laid out oi;i cloth at 15 f. € ^ 
which was fold again for i%5. there would have been gained 
\6^r iixpences ; if 100 ihiilings, the gain would have bcea 
a6tT< ihiilings; and if lOO pounds, the gain wQuidhave beea 
i6/t pounds, ifc. ; for the proportion would ftill have been 
the fame* as will be evident from the jaft example performed 
the common way. 

15-6 2-6 L. 100 

12 \t 240 

lk%6d. 30 i/. 



I. '.: 24000 


• 


30 






12 


186) 720000 
1620 


(3870 

^)3^I^ ^ 


1488 


i6-2-64=si«^ 


1320 
1302 




180 


-■ 




% 



ff^ffdtnt 
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Exam. 2. Bought cloth for los* and fold it again for px. 
Drhat did 1 lofe per cent- ? 
jo) lo© 

10 per cent' ; for I0 * i • *. lOO I lo 

Exam. 3. Bought 5 puncheons of mm for 245 /. 19s. 6J^ 
and fold them imtncdiatcly for 295/. 19/. bd. what did I 
gain per cent. ? 

Firft, 295.975 the fclhng price. 
245.975 the buybg price. 

5) 245-975' ■ SO- - 100 

5) 49-195 '0 

9,839 ) 200. 000 {2oiiT^ per cent. 

196.78 

3.220 
The (hititngs and pence are reduced to decimals mentallff 
and therefore the operation left out. 

Exam. 4. Bought a puncheon of rum for 66 /. 13 s, 4 rf« ; 
It runs i5ogallonS) which I retailed at 12 x. 6 d. per gallon; 
whether did I gain or lofe, how much, and at what per 
eent. \ 

2) 150 gallons. 

4) 75 o at 10 J. 
18 15 at 2 s. 6d. 

93150 felling price. 
66 1 3 4 buying price. 

2 : 27 I 8 : : 3 

3 



2) 81 50 



40 1 2 6 per cent. 

Becaufe 661. 1 3 ^' 4 ^^ is juft j of 100 /. 2 is made the firft 
term ; apd becaufe | = 100 /. 3 is made the laft term ; fo by 
ihe anfwer there is gained 27 1, is, 8 d* which is 40^ per 
4ent. 

Vol. I. Ec Ca/i 
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Cafe 2. When the buying price, andthe'propofed rate ^er 
fent. profit are given, to find the advanced price. 

RULE. 

loo in this cafe will be the firfl: term» the rate added to 
'ICO the fecond, and the buying price the third, the 4th pro- 
portional to which is the advanced price requured. 

Exam, u Bought cloth at 15 s.per yard, how may I charge 
It per yard, to gain 25 ^r cent. ? 

r iQo : 1^5 :: 15 : la-p. 

For abridging the terms, ^ 
w) 375 



l8-9 Anfwer. 

Exam. 2. Bought 400 fpyndlcs of yarn for X. 41, carriage 
and other charges came to ijs^i how may I retail it per 
fpyndle, to clear 30 per cent. ? 

L. s. d. 

4.00 : 13 :: 41.85 1 2-7^. 
2 

4) -54405 

. 1 3601 = 2 X. V^d. per fpyndle. 
When a cipher is cancelled in the product of 400X100 the 
£rft term, and one cancelled likewife in the 2d term 130 to» 
balance it, the queftion will be properly ftated as above ; and 
if from the produd of the ad and 3d terms, 5 places be con- 
iSdered as decimals, for the 2 in the 3d term, and tbe 3 ci>^ 
phers in the divifor, the product will be a fraction, and the 
divifor 4. 

Exam. 3. Bought 80 puncheons of rum, containing 7548 
gallons, at loj. 6 J. />^r gallon, lighterage, porterage, and 
other charges came to L. 25, 7 J. ; there was of leakage 25 
gallons j how may I fell the remainder />#r gallon, to clear 
12* per cent., upon the whole I 

- 754* 
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'7548 gal. Firft, 7S4? 

25 leak. — ^- 

3774- « los. 

7523 rem. 188.7 " ^ «• 

loo X 25.35 of charg(|§ 



7^2300 : 112.5 •' ^988105 firft coft ^ US. lid. 
Ptor ^988.05 

^ II2i 



446661*6 
J 994.05 



7523) 448655-65 (-SP^Sfc"'- "i'- 

37615 

72505 
67707 



4798$ 
45138 

^7485 

2256^ 
49160 

45x38 



{4022;) 

«5Ctf»i. 4. Bought 17 cwt. 3 ys. of fugar, at 60 s. and 14 
cwt. 2 <|rs. and 14 lb. at 70^. wWchl mixed together, and 
propofc to fell at 30 per tent, advance ; how may I value 
^ane cwt. oi the mixture to effe&uate my purpofe I 



Ec 2 . Firft, 
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Firft, 17.75 X3 
14.625X34 

Quantity 32.31II 


I. 

= 53.25 
= 5».i875 

>04-4375 ptiiae coft. 
»3 


323-75) 


1357-6875 <4. 
129500 

6.6«7 
3237J 

' 30.' 125 
*9«375 


1 936-1. 4, 3i. lof /. 


> 


I 17500 
S>7?25 





203750 

Cafck^* If the rate proportional to another upon a new 
adv anced price is required. 

RULE. 
The loweft advanced price will be the firft term, the rate 
added to lOO will be the 2d, the hi^hcft advanced price the 
3d, and the 4th proportional will be the advanced price re* 
quired, after ico is deduced from it. 

Exam, I Sold tobacco at 7 d. per lb. upon which I had i o 
percent, markets rofe to 8i. n what did that advance bring 
per qent. i 

jd. : no :: 8 : 1^5^ 

no 

7) 8S0 

I25t 

100 

2 s^ percent. Jnfwfr, 

Exam, 
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Exam, 2. Sold cloth at iS s. upon which I had 15 per 
cent. ; how much per cent, had my neighbour, who fold hi$ 
cloih of the fame coft, at 19 j. 6d ? AnJ-wer^ 24^ per aent. 

Cafi 4. If the prime coft is required. , 100 added to the 
rskteper cent, will be the firft term, 100 the fecond, the ad- 
vanced price the third, and the fourth proportional the prioie 
coft required. 

Exam. I. Sold a pipe of wine for I. 43, 15 j. bj which I 
had ao per cent, what was the prime cod > 

X. L' s, d^ 
I20 ' lOQ ^- 43«75 « 36 9 z 
Abridged 6^5*.^ 43.75 
5 

6) ai8.7S 

36.4583 =£,36 92 

Exam. z. Sold s© pieces Scotch lawns, 10 yards each, for 
135 /. by which I bad i^ p^r cent, what did it coft me per 
yard ? 

115x500 ^ xoo r: 1^5 : 41. sii. 

^bridged 115 ; i r: 27 

20 

s. d. 

540 (4 8i 
460 



(4S> 



O B S E R. 
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OBSERVATION. 

In felling on credit, merchants generally propo(e a certain 
profit, which they calculate upon the prime coft of the goods, 
added to the real and imaginary charges. — The real charges 
on goods are freight, infurance, lighterage, porterage, ware- 
room rent»«^r. and the imaginary charges are ri£k of bad 
debts, dilatory payments, (hort infuranjce, pofilble accidepts 
in the carriage, rifle of having them long on hand, ire. ; and 
where this calcuPation is made according to the profit they 
propofe, the goods are marked on the cQvcr with fomething 
charafteriftical of the price, which is known only tp thofc 
conctrncd in the fhop or ware- room. After all, merchants 
nrc frequently obliged to conform themfelves to the market, 
felling under the rate they propofed, when there are few bid- 
ders, and as demands rife, taking the beft price they can get. 

Variety V. COMPUTATIONS in BARTER. 

BArtcr is the commutation of one commodity for -anotfier, 
and teachcth fo to proportion the quantities to be ek- 
changed, according to the conditions of the barter, that nei- 
ther party may fuftain Ipfs, Queftjons of this kind may be 
4}uickly refolved by one fingle operation^ by the fQllowing 

R y I. E, 

Let the rate of the afSgned qiiantity per yard, lb, cwt» ^c. 
be put for the firft term, the given or affigned quantity for the 
fecond term, and the rate of the quacftiiy required for the 
third term, in a reciprocal proportion, then will the fourth 
proportional be the anfiyer. ' 

Exam. I. How many yards of (halloon may I have in bar- 
ter for 80 yards of broad cloth, rating the broad cloth at 151^ 
6rf. and the fhalloon at 2 J.? 

6d. yds. 6d. yds. 

31 : 80 :: 4 : 62p 
3« 



4) 2480 



- 620 yds. 
Or V=2oX3 1=620 yards of Ihallooq as before. 
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Exam. 2* How many yards of Irifli linen at 2 j. 3 d, may 
I have in barter for 80 t)ieccs holland of 20 yards each, at 3 s^ 
6d.perj2si^ 

threepences tbreepen.. 

X14 : 80x20 :: 9 : 2488 J^ 

For 80 

20 



160CI 

9) 22400 



2488I 



Exam. 3. How many pieces of Indian chints may I have 
in barter for 86 pieces ot broad cloth, rating the former at 
Lr 25, lOf.. and the latter at JL. 15, 151.? 

155. pieces. 1 5 j. 

2i : 86 :: 34 : 53t% 

For 86 

21 ' 



172 

34) 1806 (53 

170 

106 
102 



34==TT 



Exam. 4« How many lb. of almonds may I have, in barter 
for 3791b. of ralfins, reckoning the almonds at 77 d. and the 
vaifins at 2-1^'^ 



I • 379 •• 2 : 189^ /(. of almonds. 



Exam. 
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Exam. 5. How many Bibles at t s. Salmon's gazectrert at 
4 J. and fpelling*books at i x. of each of an equal number^ 
may I have in barter for 525 diAionaries at 6 j. each f 

J. books, 

6 : 525 :: 2+4+1=7 • AS^ . 

For 7) 52s 

75 4 to be deduced. 

450 of each, 
which amounts to the fame as multiplying by 69 and dividing 

There is a fecond fpccics of barter taken nottce of by moft 
authors, wherein it is thought neccilary, when one of the 
parties makes a diftinAion betwixt a bartering and ready mo- 
ney price, to proportion the price of the other party's goods 
to the fame advance with the former ; but as this only multi- 
plies figuring to no purpofe, fince the fame aqfwer can ht 
found as above, it was judged proper to take no further no* 
tice of it here. 

Variety VI. COMPUTATIONS in PAiiTNERSHrP^ 

WHcn two or more merchants join together to carry on 
any branch of bufinefs, they are faid to be in partner- 
fhip or company ; and if their ftocks are all equal,, the gain, 
lofs, or proceeds that each partner muft fuftain, or draw from 
the concern, is found by dividing either hy the number of 
partners ; when their different (hares of the capital have one 
common denominator, their refpeftive ihaics of gain, lofs, or 
proceeds, are found by multiplying the gain, lofs, or proceeds 
by their refpe£tive numerators, and dividing the product by 
the common denominator. When each partner puts in a 
certain fum, as bell fuits his inclination or abilities, his (hare 
of gain, lofs, or proceeds muft be proportioned to his flock. 
And, ladly, when the partners not only put into the com- 
pany-trade different flocks, but enter or withdraw thefe 
Hocks at different periods, and perhaps both, each partner's 
fhare of gain, lofs, or proceeds muft be proportioned to his 
Ihare of the capital, and the time it was employed. Hence 
will arife four cafes. 

2 * Cafe 



Var.VL PARTNERSHIP. 225 

Cafe I. When the capital is, divided into equal {hares, each 
partner's dividend of the gaio» loft, or nett proceeds, is found, 
by dividing the whole gaio, lofs, or nett proceeds by the 
number of partners* 

Exam. Ay B, and C had each in the common ftock I. 500 ; 
when their books were balanced, they found there was of 
nett gain L. 550 ; how much myft be carried to each part* 
ner^s accouut in company I 

3) S50 

X, 183*6-8 AnfwiT. 

Cafe 2. When the different fliares of the capital have one 
common denominator, divide the gain» lofi, or proceeds by 
that denominator, and multiply the quotient by their refpec- 
ilve numerators. 

Ex. A, B, C, and D, were concerned in a (lore in Vir* 
ginia, whereof A had i^^nd B, C, and D each ^^ when the 
Aore was fold off, and the debts colleded, there was a clear 
capital of L. 5000 ; what is the dividend to each I 
6) 5000 



833 


1 

6 


8toB. 


833 


6 


8 toC. 


833 


6 


8toD. 


2500 





to A. 


5000 





as given 



Cafe 3> When each partner (locks in a fum at random, as 
fuits his convenience or inclination ; let the whole capita) be 
the firft term, the proceeds, gain, or lofs, the fecond, and 
each partner's ftock the third ; then will the (hare of gain, 
lois, or proceeds^ due to that partner whofe (hare of the 
capiul was the third term, be the fourth proportional. 

J?^. I A, B, and G freight a (hip to Jamaica ; A puts in goods 
to the value of 475 /. lo /. B to the value of L. 675 : 3 : 4, 
and C to the value of L 834 : b : ^, including charges: they 
gained 547/. 19 s. on the vqyage : What is the dividend 19 
each» in proportion to his (hare of the capital ? 

Vol. I. F f A« 
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A=475 'o ^ 

^=^7^ 3 4 
€=834 6 8 



Capital 1985 ! 547*95 gain. 

397 o o • 109.59 " 

397 00: 109.59 

397 o o : 109.59 



475i • I3i-259=A 
075^ : i86.3/b=B. 
8344 • 230.315=0. 

547.9s Proof. 



Sometimes the anfwer can be found more expeditioufly, 
by finding the (hare of gain, lofSy or proceeds, due to ico L 
and performing the reft of the operation by pradlice, cfpe- 
cially where there are few fractions. 

Ex. 2. A, B, and C freight a fhip to . Virginia , A contri* 
buted to the adventure 500 A B 1200 /. and C 1*300 /. ; they 
had returns in tobacco, the nett proceeds whereof acaouQted^^ 
to 3800 /. ; what is the dividend to each I 

Firft, 300a' ! 3800* r: leo 
Abridged 3 • 38 II 10 

10 



3) 380 



126 13 4 per ceM* 
5 



500 = 633 6 8 A draws 633 6 8^ 

500 = 653 6 8 

200 = 253 6 8 B draws 1520 o o 

1:00= 1520 o o 
100 =z 126 13 4 C draws 1646 13 4 

Proof 3800 o o 

It will have the fame effeft, and fometimcs the proceft 
will be flill (liorter^ to find the proportional fhare of gaiuyx 
lois, or proceeds, to 1 /. and do the reft by practice. 

Ex, 3. A B, afid C fit out a fhip for Martiaico^ for which 

%^y 
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they pay their 300 guineas each. A puts into the common 
fiock, for the purchafe of ready-money goods, 274 /. B 389 /. 
and €437/. Moreover, they buy upon their joint credic 
goods at tweWe months, to the amount of 2750 /. : porter- 
^gC9 lighterage, packing, and ihipping- charges, were paid 
out of the ready money.— A goes fupcrcargo, and is allowed 
zi per ant, proceeds for bis trouble of management. Each 
partner's iHare of nett proceeds for the ready money advan- 
ced was to be proportioned to his inputs, but for the goods oq 
credit they fhared equally. — A arrives with a bill of exchange 
for 1000 /. and fugar, which, after all charges were deducted, 
they fold for 4785 A A's biU of charges and commifiioa 
came to 360 /. j how will the remainder be divided ^ 

Advanced by A in cafh L. a74 Returns in fugar L. 4785 

Dhto by B, - - 389 lii a biU of exchange 1 000 

Ditto by C, - - 437 

Total returns - 578 j 

Ibtal advances in money 11 00 DeduA charges, (3fc. 360 

Upon the common ere- — — 

dit, ------- 275P Nett -proceeds, £. 5425 

Total of the capital, - 3850 

To find the dividend upon x'A it will be 

cap, proceeds* cap. 

.2^50 • .^425 •• * 
Abridged' 154 I 217 '.I i£^;i-8-^TT 

Since A put in - - £. 274 Note, Tbele methods 

' ■■ prove each other alter- 

For ] /. he draws 2,74 nately. 
^or6s.^}J. - - 91 6 8 

For I J. 47-rf. - -^ ^8 5 4 Note, The (hip makes 

For 2|<i. - - - 258 no alteration, unlei's ic 
For tV TT - - - o 4 I J • had been fold at lofs or 



profit 



for 154 : 217 '.•274 • ^s(hare,L% 386 i 9!, 



ir 



fz A 
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/"s fbare brought forward, L» 386 I $> 
Since B put io- - 1. ^S,*) o o 

, •?= »5 18 8 
T= 3 4 »o 

For 154 : 2f 7 ; : 389 : W% dure, i.s^txii 

And fidce C put in 1* 437 o o 
T=H5 13 4 

f = 3 i» !• 

TT^ O 6 7I 

For 154 : 211 :: 437 : C'sfliarc, I 615 t$ si 

Laftly, 154 : 217 •.: noo • L. 1550 o b 

ready-money proceeds* 
From the total proceeds 5425 
Deduft - • • 1550 

Remains - - - 3875 
Dedu£b goods on credit^ 2750 



1 125 

To be divided equally -. 1 > 
T to each, - L. 375, which being added tQ their 

ready money iharcs refpeaivcly, gives the particular fuoi 
which each partner draws out of the concern. 

^e/l. 4. A, B, and C buy a flilp for 1200 /. whereof A 
had if B -f, and C l , how much money paid each i 

Firft, 
'V^ = 6oo . 

-V°=400 

:y =300 

1300 

Then 1300 I 1200 !! 10© 
Abridged 13 : 12 II.ioo : 92-6.1I4. 

Biit 
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But I. 92 6 1ttX6=553 16 Utt 

92 € i4tX4=33^9 4 7^T 
9« 6 i4tX3=:^76 18 stt 

13=1200 o o Proof. 

E»am. 5. A, B, C, and D purchafc a (hip, whereof A had 

, B i, e I, and D paid 500 /. ; what wai D's fharc of the 

ow much mone] 

the ihip all together ? 



fhip; how much mopey paid each of the reft, and what coil 



Then 13 :500:: 20 



\ 



20 



3X4X5=60 denomioator. 

1X4X5=30 A's numerator. 

1X3x5=15 B's numerator. 

1X3X4=12 C's numerator. 

Complemt 13 D*s numerator. 



13) 5^0© 



4) 769 4^ 7|Apaid.. 
192 6 liDedufti* 

5) S7^ 18 Si B paid. 
115 7 SV^Dcduft^ 

12) 461 10 9f Cpaid. 

3« 9 ^T Add tV 

Proof 500 o o D paid. 



fhen A + B + C+D: 



= 2307 13 io|. 
the price of the fhip. 



In real partner(hip there arc few inftances where the iharc* 
p£ the company's capital are fo undetermined as in fome of 
the laft examples j If they arc not determined by one common 
denominator, they are gencrj^lly even hundreds ; or if one 
advance more than another, the dijafcrence is made up by aa 
intereft -account, at balancing the books. But this cafe is of 
Angular ufe in fettling cbmpofitions in bankruptcy, and aver- 
agC'lbfles in infurancc, to which we refer, 

Ca/e^4. When the partners give in or withdraw their 
flocks at different periods, multiply each partner's ftock into 
the time it was employed, and the fum of the products will 
be the firft term ; the gain, lofs, or proceeds the fecond ; and 
each particular produft the third; then will the fourth pro- 
portional be the fharc of gain, lofs, or proceeds due to that 
partner, the pt:odua of whofe money and time was the third 
'. ' term. 
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term. Or the proportional jQiare of gain may be found to 
, i/. as above, and the reft performed by pradtice or muhipU- 
catioQ, as feems moft cooyenient for difpatch. 

^eft, I. Four merchaots. A, B, C, and D enter joto 
partnerfliip thus : 

A put in L. 64 100 for 44 months, 

B - • 78 15 o for 6 months, 

C - - 112 14 o for 8^ months, 

D - - 125 5 o for 5T months, 
I'hcy gain 108 /. i8x. ^id, : what is due to each in propor- 
tion to their ftdcks, and time they were refpeAively employe^ ? 



Firft, 



'A'sftock 64.5 X4.5 =290.25 
(B's ftock 78.75x6 =;472.5 
jiC's ftock 112.7 X8. 75=986. 1^5 
^P's, ftock 1^5.25X5.25=657.3625 



Then ^4*^6.4375 

Abridged 19.2515 

IQ.2515 

J9.2515 



The fum of the products 2406.4375 

108.91865 * y^. L. 

.87191*29025 ^13.137 A's gaia, 
.8719JJ472.5 :2i.j859 B's do. 
.8719-^986.125 144.6^3 Cs- do. 
,87i9::657.c625;29.762 D's do. . 



108.9179 Proof. 

Ov thus, 

*9*^S'5* .8719111^ .045261 gain due to x A 

Then .290.250 472.500 

Multiplcr inverted 162540.0 162549.0 



1 1. 6100 


18.9 


1-4513 


. 2.362J 


..580 


" 945 


••'74 


28+ 


.... 3 


S 



A's gain = 13.1370 B's gain = 21.3859 



$186,125 
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j)86.i2; 


657-5625, 


163.540.0 


162.540.0 


39-445 


36.3025, 


4.9^06 


3.2878 


.Z»72 


.1315 


..59a 


365 


. ..10 


7 



C'sgain = 44.633 D's gain =r 29.762 
The ievcral ihares as before. 

Queftions of this kind feldom or never occur in bufinefs ^ 
all differences in point of tinoe are in company-affairs fcttlect 
by an intereff account, and therefore to muhiply examples 
on the head would oe entirely ufelefs. 



Variety VII. Bankruptcy and Computations relate 
ing to Compofitions. 

BAtikruptcy is the failure, abfconding, and relinquifhment 
of trafHc in a merchant, banker, or any other tradet*. — 
In the fird ages of bankings the dealers in exchange had 
benches ere£led in the public places, upon which they told 
their money, and wrote their bills, he. as the itinerant 
xi!lerchants, or chapmen have at this day.-<-When a bank^^ 
cr failed in his circumfiances, his bench was broke, either to 
dfenoic a fraud, or advert ife the public, that ihc perfon to. 
whom the bench belonged was no longer tQ be truftcd ; hence 
the term bankruptcy is of Italian excraftioa, from two words 
fignifying a brohn bench. 

The French diftinguifli betwixt a bankruptcy and a failure 
by ftamping the idea of a deiigned fraud on the firft,, whilit 
the latter is conftrued as occaiioned by misfortunes and n^- 
ceility« 

In Jiat' I. Ja. I. c, 15. we have this defcription of a bank* 
rupt, viz. All and every perfon who fiiall ufe the trade of 
mcrchandife, byway of bargaining, exchange, bartering, 
orotherwife, in grofs, or by feeking *his or her living by 
buying and felling, who fhall depart his houfe, or ablent 
himfelt, or fuff"er himlelf to be rirrcfted for any debt, either 
for money delivered, wares folJ,or other good confidcracion;- 

01: 
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or ihall fuffer himfelfto be oatlawed, or go to prifon^ or 
fraudulently procure himfelf to be arrcfted, or bis mooey or 
goods attacbed» or make any fraudulent conveyance of his 
landS) goods, or chattels, whereby his creditors may be de- 
feated in the recovery of their juft debts ; or, being arretted 
for debt, ihall lie in prifon Gx months, or more, upon fuch 
arreft, or detention, fhall be adjudged a bankrupt. 

When it is judged that a merchant hath become a bank- 
rupt, not out of ncceffity, but with a view to defraud his cre- 
ditors, and fave a capital at their expenfe ; a commffion of 
bankruptcy may be taken out againtt him under the great 
feai, direded to five or more commiflloners, to enquire into 
the particulars of the failant's circumftances, and to adt coii« 
formably to certain ftatutes made in that behalf. 

Sti^ance of the laws relating to bankruptcy in England^ 

13. EUf, c. 7. Thofe who depart the realm, conceal them* 
fclvcs, or permit themfelves 10 be falfcly drrefted, to defraud 
creditors, if they were in trade, arc deemed bankrupts. — 
The Lord Chancellor, upon a complaint in writing againft 
a bankrupt, appoints commiilloners to fell the bankrupt's 
lands, as well copy as^ free, annuities^ goods^ chattels^ 
debts, <bc, Thefe commiffioncrs have power to convene 
perfons fufpefted to have any of the bankrupt's cffefts.— 
Ferfons refufing to difclofe, or detaining lands, <bc. to for- 
feit double the value.— If the perfon indebted abfent himfelf, 
after iSve proclamations by commiffioners, to be out of the 
King's proteflion, and perfons concealing him to be impri* 
foned attd£ned«— 1 he creditor, not fatisiied, may afterwards 
take his courfe at law. 

Stat, I. Ja, c. 15. A creditor fhall be received if he come 
in, in four months. — Grants of land, ife. of a bankrupt in 
other mens names, except to children upon marriage, or 
J?or a valuable confideration, — void, — Ir, upon warning left 
at the ufual place uf refidence three times, the bankrupt does 
not appear, live proclamations to be mad», ^c. 'Rctuiing to 
be examined, fhall be committed.— Committing perjury, to 
10/. prejudice of creditors, 10 ftand on the pillory.— Perfons 
fufpcdted to detain any of the eflaie not appearing, to be ar- 
reiicd ; and ftill refuting, to be committed.— •CommifSooer* 
may aflign debts, i;c, to the creditors, and proceed to exe- 
cution though the bankrupt dies. — Commiffioners to reader 
the bankiupt an account, and pay overplus. x 

2 itut* 
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Stat. ai. Ja, c. 19. Perfoos endeavouriog to compel cre- 
ditors CO take U(i than rheir due, or to gain time bcyood fix 
months, and efcapiog, ifc, adjudged bankrupts. — Bankrupt's 
wife may be examinee! on oath. — Bankrupt fraudulently con- 
cealing to ftand on the pillory.— Commiffioners may break 
open a bankrupt's houfe, chefts, ^c. Another man's goods 
In the bankrupt's houfe to be diftributcd.— No refpcft to be 
had to debts upon judgement, recognifances, or ipeciahies, 
beyond other debts. St, 12. and 14 Car. II. c. 14. 9. &^.-^ 
10. ff* III. c. 44. Adventurers in the £aft-Ind]a company» 
Guinea company, &c. and no member of any focicty or com- 
pany, to be adjudged a bankrupt in refpeA of his ftock; and 
ithe ftock not liable to foreign attachment. 

Stat, 5. G. II. c. 30. Bankrupts not fubmitting to be exa- 
knined thirty days after notice, and not difcovering how they 
have dirpofed of their goods, and all books, papers, ^c, and 
delivering up all to the commiHioners, all fuch eftate, ifc 
except their wives and childrens neccflary wearing apparel, to 
fufFer as felons.— ^No advantage to bankrupts giving above 
^ loo/, in marriage with children, unlefs at the time they 
could fatisfy their debts. — Bankrupts repnoving, concealing, 
brembez2liug, to the value of 20/. guilty of felony. — No 
commiiSion of bankruptcy to be ifiued out, unlefs, the debt of 
one creditor petitiotiing amount to 150/. or of three to 200/. 
^^and bond to be given in 200/. penalty, to prove the party 
a bankrupts 

Stat. b. G. I. r. 21. and 7. G. I, c. 31. A bankrupt in 

Srifon, on execution for debt, to be discharged, producing 
is certificate. — And perfons having bills or notes on •bank* 
rupts, at a day to come, entitled to dividend, allowing dif* 
count at 5 per cent. 

Stat. 5. G. IL c. 30. Bankrupts not furrendcrlng in forty- 
two days, and not difcovering eftates, adjudged guilty of 
felony; but the Lord Chancellor may give feventecn days 
further refpite. 

They are to deliver all books of accounts, writings, iyc, to 
aifignees on oath, and be allowed 5 per cent, not above 200 /. 
On paying 10 j. in the pound, and ^i per cent, not exceeding 
5t5o/. on paying lis. 6d per pound; and the body, not the 
cftate, of the bankrupt to be difcharged, unlefs he pays 15/. 
in the pound. 

Four parts in five in number and value of creditors are to 
Vol. 1, U g lign 
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ligo certificates, Wc. Bonds or notes given to confent to any 
certificates, to be void; and if any creditor fuing out any 
conimiiBon, has privately more than others, t)ie commiilion 
^hall be fuperfeded.*^— Bankrupts to btf apprehended upon a 
commiffion ifiued.— — -Perfons who difcovcr their eftates to 
be allowed 5 per cent, and concealing trufls to forfeit L* lOQ 
and double value— Notice muft be given to creditors to 
meet and chufe ailignees, prove debts, 6ic.; but none to vote 
where a debt is under L. 10— —New affignees may be cho- 
fen by the creditors^ and af£lgnces at the. end of four months^ 
and wi(hin twelve, to account, and dividend to be made ; 
and thdre may be a fecond final dividend in eigteen months, 

ifc. Commiffioners to take an oach,-- allowed 20 x. a» 

day, but nothing for ezpcnfes, and attorney's bill to be adjuft- 
ed by a matter in chancery. 

Bankers, brokers, or fa£lors-, are fubjeft ft> ftntutes oF 
bankruptcy ; but farmers, grafiers, or receivers of taxes fhalK 
not be deemed bankrupts. Stat, ^\and i(ff Cg^. ii^ 

Suhftance of the laws relating to bankruptcies in Scotland.^ 

Will. 6 Mary,, par I. i.y^/ 2. c. 20. The Lords fhalfc 
adjudge the lands, &r» belonging to bankrupts, in favour of 
the buyer, by the decreet of Tale; and the buyer fhall there* 
on be infeft, fb foon as it fhall be found that the debtor is ut- 
terly infolvept, whether the legal be expired or not More- 
over, if no purchafer is found, a dividend may be made 
of the lands and eft^tcs among, the creditors; as alfo the 
Lords may determine the value of liferent efcheats, and the 
l.inds or price to be divided among the creditors^, conform to- 
their feveral rights and diligences. 

ff^tll. 6f Mary, pari, i- fejf. 6.c.^^ He is declared to be 
bankrupt, who, being under horning and caption, and found 
by decree of the Lords to be infolvcnt, is either imprifoned* 
or retired to the abbcy^ or other privileged place, or fled or 
abfconded, or who defends nis perfon by force ; which being 
found by a declaratcrof the Lords, all voluntary deeds made 
by the bankrupt, at or after, or in the fpace of fix^y days be- 
fore his becoming fo, in favour of any of his creditors, either 
in larisfadtion, or for fccurity, fh?^ll be null and void ; and he- 
ritable rights, whereupon iufefiment may follow,,gRanted by 
the faid bankrupts, are only reckoned, as to this cafe, to be 
of the date of the fcifiui but prejudice of (hoif^ validity as to 

other 
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other effcAs,— ^A fraudulent bankrupt is not only infamous 
infamia jurisj but may be farther punimcd by the Lords of 
Seffion, death excepted, and no difpenfing with the habit al« 
lowed in ceffion, untefs the bankrupt failing through misfor- 
tune be libelled and proved. 

Ja.V%.parL 23.^.18* All alienations, difpofitions, and 
affignations made by debtors of their lands, tiends, reverfions 
and goods whatever, to any co^junA or confident perfon, 
without a true and juftcaufe, a^ter the contraAing of their 
debts, quay be declared mull at the inftance of juft creditors. 
And if any third party purchafe lawfully the faid lands or 
goods tromthe faki conjun&s or confidents, his rights (hall 
Sand, but the receiver of the price (hall be liable to make the 

Came forthcoming to the faid creditors, The fraud maybe 

proved by ^rit or oath of the party receiver ot the faid fec.u- 
fity, that it was without any trup or juft cau(ie ; or that the 
lands an4 goods being again fold, the price, or moft part 
thereof, is, or was to t^ converted ,xo4he ban^rupt> be- 
hoof, fef^ 

The con^>utack>ns relating toi this 'VaBiety,.wben there arc 
; few creditors, may be made as in cafe 2. of the laft variety. 

Exam I. Suppofe a bankrupt's jcffeAs/hould amount to 
^*739'' '3«^- 8,t^. what dividend thereof will fall to each of 
the following creditors in proportion to their refpcftivc fums ? 

He owes to A, X. 313 7 3 = 3i3*36^S 

to^B, 290 4 6 = 290.225 

to C, 700 = 700. 

to D, 4«6vi3 8=486.6835^ 

to E, 606 o o = 6ooi. 

to F, 500 o o = 500. 

to G, 381 10 = 381.5 

. to H, 418 o 0—418. 



Xotal debt, ^.'^p^ij 15 5 = 3689.77083 



Diht. 



>j6 
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Debt. Suijea. 

3689.77083:1739.685416: 



" 


L. s. rf. -^ 




3^3-36^5 

290.225 
700. 

< 4^^6.683 

600. 


:i47 14 uJA 
:i56 i6 9iB 
: 330 10 C 
:a29 9 34D 

1282 17 IO:y E 


■1 ■ 


500. 

4t8, 


1235 14 loi F 
M79 17 54G 
: 197 I 8 H 


^ 


I. 


'739 13 St Proof. 



By the abot^e method it Is plain, there muft be an hea-vy 
multiplication and divifion for every creditor, which, when 
the creditors arc numerons, would render the calculation in^ 
tolerably tedious and troublefome, in whi^h caie, find the di-^ 
vidend for i /. and do the reft by practice ; or, which will be 
much (horter, multiply the dividend for i /. into all the nino 
digits federally, and then into 10 ; multiply thh laft pr6du£^ 
into all the nine digits, and laftly into 10, fo fliall there be ^ 
table conftrufted, from which the fcveral dividends, were the 
creditors ever fo numerous* can eaiily be eSeQtd* ^ > 

Let the laft example be refumed. 

3689.77083 : 1739.685416 :: i 

3689.77083) 1739-685416 (.4714^75 

r 1= .4714875! r 1= 4.7'487S 

2= .9429750 I I - 

3=1.4144625 1 

4=1.88595001 I 

47i4875X<j ilM^74375 \^4^ji4Sjs>^i 



6=2.8289250 

7 = 3.3004125 

8 = 3.7719000 I 
. 9=4.24^387^ : 
Lio=4.7i4875oJ 



U^m 



2= 9-42975 

3 = 14.144625 

4 = 18.8595 • 

5 = 23 .74375 

6 = 28.28925' 

7 = 33.064125 

8 = 37.719 ^ 

9=42.43387? 
1*0 = 47-14875 ' 



f n = i 



Having thus tabulated the dividend to i /. the ufe of the 
table will be difcovered from the following inftances. 

There was due to A 313/. 7 J. 3 aT. 



?^ 
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Bf tbe (abk the divideod to 100^^.744875 
For 300 multiply by 3 



141.44625 
10= 4-7 '4875 

3= j-4»44625 

^s.S £/.= ^f I L .1571625 

6 rf.=^ of I /. ,01 1 787J* 

ld.:sio{^ .001S3119 



> s. i. 
147.74636837^ =147 14 Hi 
as before. 
There was doe to C 700 
X. 100 ID the tables: 47,14875 
jF'or 700 moitiply by 7 

33o.«4i25=I. 330 « to as before. 
Apd fo of any other* 

When the' compoGtioa js agreed on, or fixed betwixt the 
failant and his credJK>rs, the dividend may be at once calcu- 
lated for any fuorpraAically without a table, cfpccially if the 
parts can be e^iily taken. 

EMTHn 2. A B breaks, and offers his creditors 15 $. a* 
pound, which they agreed to accept of ; what will C receive^ 
whofe debt amounts to 515 /. 7 j* 6 d. \ 
" 2) 515 76 

3^)^57 ^3 9 fi>r 10/. 
• \%% 16 lOyfor 5 s* 

386 10 74. for 15 s. a*pound X 386 xo 7^ 

Exam, 3. A B breaks, and offers his creditors 12 s, 63, a- 
pourid, which they agree to receive ; what is C's debt worthy 
amounting to 756 /. 19 j. 6 J. ? 
j») 756 19 6 

378 9 9 for 10/. 
94 12 5^ for 2 J. 6d. 



473 * 2i for I a s,6d. Anfioer^ 



Exam* 
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Exam. 4. A B compounds his debt with his creditors zt 
I s. ^ d. per pound bcerling 4 vrJiat will G receive, to whom 
he was due 500 /. f 
4) 500 



12) 125 at 5 J. 

10 8 4 at ' 5 4. 

13s 8 4at5/. 5^/, Jtnfwer. 

Var. VIII. STOCKJOBBING. 

^O render this fubje£l more intelUgibie, it hath boea 
thought proper to divide it into particular feAiods. 

Sect. L Ofjfocks^ or tramfirrable funds. 

By the vrordjtock, was originally meant, a particular fum 
f^f money contributed to the eftz^blifliing a iund, to enable a 
compf ny to carry on a certain trade, by means of which the 
perfon became a partner in that trade, and received a Iharc of 
the profit made thereby in proportion to the money employed. 
But this term hath been extended further, though improper- 
ly, to fignify any fum of money -which hath been lent to the 
government, on condition of receiving a certain intereft, till 
the money is repaid, and whic^ mak^s a part of the nation<il 
^ebt. As the lecuriiy, both of the government and of the 
public companies, is reckoned preferable to that of any pri - 
'vate perfon, as the flock is negotiable, and may be ibid at 
any time, and as the intereft is always pun£t;uaUy paid when. 
it falls due ; fo they are thereby enabled to borrow money on 
a lower intereft than Xvhat»might be obtained from lending it 
to private perfons, where there muft be always fome danger 

o'f lofing both principal and intereft. But as every capital 

ftock, or fiind of a company, is riiifed for a particular pur-- 
pofe, and limited by parliament to a certain fum, it neccfla- 
rily follows, that when that fund is completed, no ftock Can 
be bought of the company ; though (hares already purchafed 
may be transferred from one perfon to another. This being 
^he cafe, there is frequently a great difproportion betweea 
the original value of the fhares and what is given for them . 
when transferred : for if there are more buyers than fellersj 
a perfbn who is indifferent about felling, will not part with 

• ■ ■ ' his 
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his fliare without a coofiderable profit to htmfelf ; and, on 
' the contrary, if many are difpofed to fell, and few purchafers 
appear, the value of (locks will naturally fall, in proport«oa 
to the impatience of thofe who want to turn their (lock into 
ipecie. 

The prefent government funds are^ Stocks of companies arr^ 

1. Three //r cent, reduced bank- i. Bank ftock. 

annuities. 2. Souih-fea ftock. 

2. Three per cent, confolidated 3. India ftock. 

ditto. 4. South- fea annuities.. 

3* Three per cent* ditto, L726 5. India annuities*. 

4. ditto, 175J 6. India bonds. 

5. Three and a half per 

cent, ditto, ^75^ 

6. Ditto, ditto, '758 

7. Four per cent, ditto^ 1 760^ 

8. Long annuities, ij6ir. 

9. tour per cent, fubfcrip- 

lion, I j6z 

10. Long annuities, 1762 

The funding fcheme was introduced foon after the revofu' 
non, and hach hitherto anfwered the purpofe for which it 
^as calculated, viz. the providing for the exigencies of the 
ftate in time of war, without the leaft impeachment or dimi-* 
nution of its> credit : whether this will always be the cafe, is 
4 queftioo which futurity alone can decide. In our ftatutes" 
fincc the revol«Mion various funds are fpecified, fuch as the 
Eaft India, South-fca, aggregate or general fund, and the 

finking fund. Whenever the word fund is applied to the 

Southfea or Eaft India company, ft means their ftock or ca- 
pital, or fuch duties and articles of the public revenue as are 
appropriated to pay the intercft due on fuch ftocks till re- 
deemed by parliament.. The aggregate fund is fo called from 
its being a colkftion of many things incorporated together, 
comprehending nor only the feveral rates and duties referved 
to pay and fatisfy the intereft due on the funds at the bank,. 
India, and South-fca houfe, but all the articles of the public 
revenue in general, excepting thofe that compofe the King's 
civil lift, which likewife, by an aft of the firft year of our 
prefent 5overtign, make a part of the aggregate fund for 
X. 8oo,coo, to be paid c^uancrly out of the faid aggregate 



i^Aud. 



S^Ecr. 
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BiCTitl. The mtthodofraiftfig thi aunudl fupplUs granted by 
parliament, for defraying ihe public expenfa $fthejfate^ and 
the manner rfjubfcribirtg and negotiating fukfcriptkm^ recelptsi 
&c. 

The fupplies granted by parliament have been raifed for 
fotne years paft by annuities traiisferrable at the bank t>f £a- 
gland, fometifnes with, and fottietimcs without a lottery. Af- 
ter the parliament have voted thefe fiipplies; if the fubfcrip- 
tions have not been already fecured by a fcW perfons of for- 
tune, which is fometimes the cafe, a public Aibfcription i^ 
fct on foot ; in which cafe, every refponQble perfoti .is at li- 
berty i6 apply, by a proper letter, to the firft commiffioner of 
the treafury, for leave to be a contributor, fpeclfying iri the 
letter the fum which he would incline to contribute; Btic 
when the required fum hath been previoufly fecured by ai prl- 
tate fubfcripcion j the application muft be directed to fome of 
the cnonopplifts. Sometimes indeed the fubfcription lies oped 
to the public at. the bank, or at the exchequer, and in thaf 
cafe every perfon is allowed to fubfcribe what he thinks pro- 
per; and fhould there be a furplus, a proportional reduction 
is made upon each fubfcription^ that the whole may exa£tl^ 
correfpond with the fum granted by parliament.' 

After the fubfcription isclofed, leceipts are made out, and 
delivet-ed to the fubfcribers ; and, for the conveniency of fale^ 
a fubfcriber for a large fum may have fundry partial receipts 
for different proportions of his property ; and a form of aifigd- 
ment is drawn upon the back of the receipt, which being 
Hgned and witnefied, transfers the property to a purchafer; 
'Ihe firft depofit is generally of 15 per cent: and is commonly 
made at the time of fubfcribiog, and every month thereafter 
a depofit is made of 10 or i^per cent, till the whole is paid upj 
Thofe who chufe to pay in the whole fum before the ap- 
pointed days, are allowed 3 per cent, from the date of fuck 
payment till October ; and the receipts for fuch payments iri 
liill, in the language of the alley, are called heavy hbrje^ but 
the receipts for partial payments tight horfe ; becaufe the latter 
is much eaficr purchafcd than the former, and therefore moid 
convenient for jobbing. An inftance will be the beft illaftra- 
tion. Suppoie, in the month of March, juft after the fecond 
payment, one buys a receipt for 500 Lfcript, or light horfe, 
for 25 /. the method of reckoning would be thus : Suppofc 
the current price is 75 per cent, which is 25 per cent, below 
par ; and as the purchafcr buys the fcript. by itfelf, without 
the doceurs that accompanied it, he muft be allowed the 
2 difcQUDt^ 



o d 
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difcount* viz. 25 per cent out of the payments already made, 
becatife he is to continue paying in at par, in the fame man- 
kier as if he had received the docetirs. The method of ma- 
king out a bill for 500/; fcript; with two payments mad^ 
tipon it, i^ as f olloi^s : 

A fells to B 560 fcript. at Jfyper cent, on which ? . -^ 
lie hath made two payments, at 15 per cent, each, ) ^ 

B, not having the lottery- tickets, nor the long^ 
annuities, which aire the douceurs, ihtift l>c al C,^- ^ ^ 
lowed 25 per cent, the difference betwijit the ctir- C ^ 
irent price of 3 per cent, and par. -^ 

••• ' ' ' 

Balance to be paid to A for the reeelpt^ 25 00 

Hence it appears, that B becomes pofleiled of 5^0 /. fcript. 
for 25 L which he calls light hnrfe ; and the advantage of 
fcript. bought on thefe'eafy terms, is, that if a little rife hap« 
|)ens, the fame profit of 1, 2, or '^per cent', will prefent td 
the holder on this nominal fum, as if the whole had beea ^ 
aAually cleared off; and for this reafon likewife, there is al« ' 
%ays a more ready market for light-horfe receipts than for 
heavy horfe, becaufe a purchafcr may have 25 /. who hath 
jttot 375 A 

Sect. IIK Tfc meihad of buying int$y and fitting but df thd 
public funds. 

The buiinefs of ftockjbbbing is generally carried on by 
Ibrokers, who, thcmfclves having feldom or never any pro- 
perty in the funds, make their fortunes by bubbling thcii^ 
clients, and have entered into a kind of codfpiracy to keep 
the method of trading in the (locks a myftery to every out 
but thcmfelvesi 

Any perfon who waiits to fell or buy ftocks, will eafily 
difcover his merchant amidft the cries that refound from all 
(quarters; — If one means to be a purchafer, he may, without 
the affiftante of a broker, aik another whom he hath difco- 
Vered to be a feller concerning the price : who, if he is a 
common ffeUcr, will name the whole price, as 744. 75^, or 
what elfe it happens to be ; but, if he is a doAor, or mailer 
of arts in the alley, he will onily name you the fraflional 
part of the price, to difcover if you are a broker, efpecially 
if he finds it to his account to deal with fiich ^ be will go 

V©gL.I, Hh about 
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about in fearch of his merchant, as you muft do in fearch 
of yours. When your merchant appears, you then fix the 
price and ihc quantity, and give him your name,' defigna- 
tion, and place of abode, that he, as the feller, may take 
care of the transfer, and prepare the receipt. In the mean 
time, it is your bufinefsto hare the fum ready in bank-notes, 
becaufe the hurry in negotiations of this kind is- fo great, 
that, in counting money, one is veiy liable to midakes ; 
for which reafoo, thofe who deal much in (locks, and are 
well known, make all payments by a draught on a banker, 
v^hom they have engaged, for axrifle of commiffion, to clear 
all draughts of this kind. The transfer being prepared, and 
your name called, you then go to the clerk, who hath the 
transfer-book, to fee the form in which the feller hath tranf- 
ferred the fum agreed for, which ought to be to you, your 
heirs, affignecs, i5fc. You will then be dii e<Eled to fubfcribc 
a form of acceptance of the ftock transferred, the feller ha- 
ving firft fet his name to the transfer. This done, the clerk 
"witneflcth the printed receipt, which the feller gives you fign- 
cd by him, which you muft keep as a voucher of ^he tranf- 
fer ; then having paid the fum, and taken the receipt, the 
whole bufineis is tranfafted with refpeft to you as a buyer. 

If you intend to fell ftock, get a quarter of a fheet of pa- 
per, and write on it your name, defignation, and place of 
abode, the fum to be transferred, the fund whence it is to be 
transferred, and the perfon's name and defcription to whom 
you have agreed to transfer it, as in the form below. 

James Dinwiddy, E/q; o/'Southampton-ftreet, 

in thepari/bofSz Paul, Coven t- garden, 
500 A 3 per cent, confolidated hank annuities ^ 

TO 

Mfn James Simple watchmaker on Snow*hill, 
in the parijb of St. Sepulchre. 

This paper muft be delivered to the clerk neareft to. or 
under the leiter with which your name begins, who will ex- 
amine your account, and prepare the transfer. In the 
mean tinie, it is your bufineA to be making out the purcha- 
fer's bill, which you are to do on a primed receipt, which 
you will be helped to, in the office, a copy whereof is hereto 
iubjoiueJ. 

ConfoHdaied 
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Confolidated '^l.per cent, annuities^ at 74I. 
Rtceividthe dayof^zy 1762, of Mr. James 

Simple, watchmaker on Snow-hill, the fum if feventy four 
founds^ twelve Jhillings^ andjixfence^ being the conjideratim for 
0ne hundred pounds f intereji^ orjbare^ in the joint Jiock of three 
per ccm, -annnitieSf ere6ied by an a6l of parliament of the twen- 
ty-fifth year of the reign of King George II. entitled. An a£t 
for converting the feveral annuities therein mentioned, into 
fcveral joint ftocks of annuities, traiisferrable at the bank of 
England, to be charged on the finking fund, together with the 
proportional annuity at 3I. per cent, per annum, attending the 
fame^ by me^ this day, transferred to thefaid James Simple. 
Wttnef my hand, 

fVitnefs, Jaipies Dinwiddy, 

John Gray, Clerk. 

The receipt being thus made out, and the transfer ready, 
you fign it in the book, and then deliver your fcccipt to khc 
clerks, who fign as witnefiTes ; after which deliver the receipt, 
^pd receive the mouey, and the whole affair is tranfafted. 

Tabu, Jhewing the amount of the feveral flocks, the days and 
hours for transferring flocks and annuities^ and the. time of 
faying the dividends, 

Amount of each capital. ^ Transfer-days, r 

Bank ftock, L, 10.780.000 "\ 

An. 3 per cent. xe^. 17.701.523 16 4 CTucfWed Thu Fri 
Ditto confolidated 21.627.821 5 ,^> Auci.>/vca. itiu.lTu 

Ditto 1729, 1. 000.000 ) 

Ditto, 34, 1756, 1.500.000 - - Tuef. and Thurf. 

Ditto 1758, 4.500.000 - • Mond. Wed. Frid. 

j^per cent. do. 1760, 8.^40.000 - - Tuef. Wed. Thu. Fri, 

Dividends due on bank-Jfock, and 3 per cent, reduced, on the ^th 
Jpril and loih OBober, on the rejt the ^tb of January and 
Sthofjufy. 

South fea.ftock, X. 3-662.784 8 67 j^ ^ ^ y ^^ 

Old annuities, - 12404.270 3 

New annuities, - 8.958.255 2 107 ^„^^ T-k^^r q«^ 

^perunt. 1751, .- 2.100.000 j ^"^'^^ T^^^^^' ^^'^ 

Hh a South* 
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South feajkckmvf annnities, and 3 per c6ot. £vidends due 9^ 
the ^th January, and ph July y old annuit^u thf ^tb of' 
April find iQtbof OSober. 

India ftock, - - 3.000.000 - Tuef. Thurf. Samr* 
Annuities, - * 3.000.000 - •* Mond. Wed. Frid. 

Dividinds due on bank flocks ^th rf January and ^ih rf J^J* 
ditto 0n annuities^^th of JprU and lotb of O^oitn 

Hours 0^ transferring. Of paying dividends, 

Sank-ftock, from 9 co xa * - 9 to la, a^d x to 3* 

South- fea houfe, from 9 to i. - 9 to la. 
India- houfe, ditto. 9 to ta, and 3 Co 5. 

Th^ transfer-booki are generally (km tot a month before 
^e. time of paying dividends. 



Sbct^IV. Computations inJlod^Ming, 

Cafe !• When the ftock is any number of even hundredst 
jsmltiply the rate per ant. by the number of hundreds, and 
the produA give^ the price. 

EXAMPLES. 

X. Sold j;oo three ^^r cent, confolidated annnitieS| at 75U 
Wbat does it amount to 2 < 

75 la ^ 
^ 5 

Jp. 378 a 6 Anfwen 

2. Bought 700 India ftock* at i^s^ per cent. % how mucl^ 
money muft I pay i. 

7 



^50* 5 Anfwcfc 



3•So^ 
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3. Sold 40C1 fcript. at *^2i, whs^t ought I to receive } 
92 19 

4 



370 o Anfwcr. 

Cafe 2. When the quantity of ftock. bought or fold, !• ne^ 
f yen number of hundreds, multiply the quantiiy by the rate 
jper cent, and divide the produ6l by lOp, the quoti<:nt giye^ 
^he anfwer. 

EXAMPLES. 
I. What muft Ipay for 135 annuities 3I, at ?7t ^nr 

87.S 

4375 W 

1137s 



iit.iafsl. 118 2 6 Anfwet; 

OrbypraAice, thus: 
87 10 o for L. 100 anm 
21 17 6 for 25 

8 15 p for 10 • 



X. 118 26 as before 

a. What muft I receive for 29 A 3 ^ ant. amiQhief« 

Ifhen the price is 74 ^f ff»^ ' 

74 
29 

666 

148 



Off 



5- 
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Or» by praAice^ thus : 
74 



14 i6 P for w 

2 19 27 for 4 

3 M o 



9; 9 ^T i^s before. 

3. What is theTalue of 97/, ib;^ bank ftock; at 120 pet 
fint.f 

97-5 

117.000 Anfwer, 

In this way are a]) computations in the flocks^ and finglQ 
f>Ianks and prizes, made ; which is fo tafy a d expcditiouSt 
fhat more examples would be quite unnecefTary, 

Sect- V. The caufes of the rife and fall if flocks. 

Those who are concerned in the practice of ftockjobbing, 
frequently make contra^s tp buy or r<pll> at a certain diflant 
period, a certain quantity of fome particular flock ; againft 
which lime they iet a.11 their engines to work, to raifc or 
lower the price cf Aich (lock, by inventing and fprcading 
falfe rumours and fi£litious ilorias, in order to induce people, 
by ihefe coined alarms, to fell out in a hurry, and confe- 
^uently cheap, if they have cootrafled to deliver ilock ; or, 
by imagined advantages, fill the proprietors with the hopes of 
more profit by keeping up ftock, and fo render it dearer, if 
they have ftock to receive. The perfons who thus delude 
the people, and make thofc contraAs, are not in general 
poiTefied of any real ftock ; and^ when the time comes that 
they are to receive or deliver the quantity they have coniraft- 
cd for, they only pay fuch a fum of mooey as makes the dif- 
ifei cnce between the price the ftock was at, when they made 
the contraA, and the price it happens to be at, when the 
contra£t is fulfilled. And it often happens, that perfons, not 
worth 100/. make contracts for buying or felling loo.oqo/. 
ftock. In the language of Exchange-alley, the buyer ia 
this cafe is cs^lled t)ic bulL and the feller the bear. The ori* 

giual 
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ginal deiign of thefe contraAs was, no doubt, to render the 
trafficking in our (locks more cafy and convenient for foreign- 
ers ; who, without this expedient, would neither be able to 
make the advantage of the rife and fall of Aocks, nor create 
a rife or fall as fecnis moft to their purpofe. The four prin- 
cipal times for which bai^g.4ins or coocrafls are made, are 
February, May, Auguil, and November ; and thefe, in the 
language of 'Change-alley are called the refcounter fettliugs. 
Foreigners generally employ merchants to tranfadl bufineis 
lor them in the ftocks, who, havidg little time for that pur- 
pofe, depure brokers to make thefe contraAs for them ; who 
going to the alley for the purpofe, and finding another broker 
who hath a cpmmiflion to fell the fame quantity of ftock 
which he hath orders to purchafe, the price is agreed on; and 
the one notes in his book, Bought of Jeremiah Sly 5000 1. 
3 per cent, annuities ^ for May. — and the other, Sold to Jona^ 
than Trap 5000 1, 3 per cent, annuities y for TWiiy.— Thus is the 
bargain finiflied, but no principal or proprieoor appears ia 
the treaty ; and this gives occafion, under the fandtion of 
tranfadiing for foreigners, to brokers and jobbers in the ftocks 
to buy and fell for thcmfclves, without any property in, or 
out of the funds ; and, perhaps, without any delign of tranf- 
ferring or accepting the funds they buy or fell, but, at moft^ 
only paying or receiving the odds at the time of fettling*" 
Hence, for the different purpofes of the jobbers, the bulls and 
the bears, one thing will be propagated in the city and ano- 
ther at St James*s.--The miniftry are turntd topfy turvey in 
whifpers, and fetby the ears in private letters from the Hague. 
-— Invafions, rebellion, flat-bottomed boats, fchemes, fecret 
negotiations, and all the other chimeras that fali'e hopes or 
fears, or rather an unaccountable ignorance and credulity^ 
render fubfervient 10 the purpofes of ftockjobbing. 

This fp&ies of deludcrs, although they are by far the moft 
numerous body, would lofe much of their influence, if they 
were not countenanced and abutted by thofe very people, 
whofe intereft, did they know it, fhould direft them to a 
condudt quite the contrary ; I mean thofe gentlemen of rank 
and fortune, who have very confiderable properties m the 
funds. Thus, for inftance, a gentleman, who, perhaps, en- 
joys a confiderable poft in the nation, and, for that reafon^ 
may be luppofed to have the earlicft intelligence of all events 
that have any influence upon the ftocks, and whofe honour 
will nor admit the fuppofition of his propagating a falfehood ; 
in order to fettle a great account in the alley to his advantage, 
fhould he report a piece of news to be true, which had 'never 

exifted 
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rzifted aoj where but in hU own brain^^ and retail' it in whif- 
pers bj his cmifTiries ; fho'uld he go further ftill, and confind 
thb relation by an actual fale or purchafe of L. looo (lock at 
m low or high price, as he intends to fell out or purchafe the 
tiDthinking proprietors are eaiily catchea by fo ftrong a bait, 
and he gets his purpofe cffeAed before the cheat can be diP 
coTcredi 

Should this man have a principal command in the army, or 
in the fleet, he hath it in his power to do the public a double 
prejudice ; firft, by negledling his duty, in order to favour bis 
account in the alley, he makes the evil real» which in the firft 
Cafe Was only imaginary ; and fecondly, thU evil hatli not 
only the fame eSc&. on the funds, but as it can meet with no 
real contradiAion, it mud be confequently more lading. 

The unaccountable artifices, delufions. and fiAidn^ made 
^fe of to promote the intereft of jobbers and gameffers at 
home, are not a licde fupported by foreigners, who have pro- 
perties in our funds.-*— When thcy^have given orders fo^ 
snaking the contrails we have already taicen notice of, and 
have received advice of the purchafe, it is then their bufinefk 
to fet every engine to work, to turn the fcale in their favour 
by the time of fettling the account. Hence thofe private 
letters, which arp lo often flxown upon 'Change, and which 
the creatures of thefe foreigners improve to every purpofe o^ 
hilrting their country.— —Thefe letters pafs from the alley 
to the news* writer; and no: only are thofe concerned in the 
flocks amufed to their prejudice, but the whole nation delu- 
ded by hopes, or alarmed by fears, concerning events which 
never did, nor poffibly ever will happen. 

It is iikewife the misfortune of many young merchants and 
tk^adefmen decoyed by deiigning brokers, and elated with the 
hopes of being rich in an inftant; to be drawn in pretty 
deep in the adventures of the alley, and ignorant of their 
true intereft, and unacquainted with jobbing politics^ they 
become dupes to then* own fervants, the brokers, by retailing 
their fidtions in all the coffee-houfes they frequent, and never 
give over adting, till lofs of fortune, of credit and fympathy, 
clofe the fcene. Iheie are the caufes of the fluAuations id 
the funds ; and if we only coniider the variety of ftocks, and 
the different events which may affedl them, it will be eafy to 
figure the confufion, the uproar, and the ferment that con-* 
tinually prevails in the alley, and how unlikely it is that bu- 
finefs can betranfafted there with decency or order, while th^ 
proprietors in the funds fufFer themfelves to be duped and 
bubbled by fuch gendemea a^ have been above deferibed. 

^l 4 
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Illustration of the preceding table. 

Siippofe 3 per cent, annuities mny be purchafcd at 84 ^^r 
cent, and India ftock at i-o ;— in the column of 3 per cenu 
find 8x|, and oppofiie thereto, in the column o£ intereft, it 
will be found 10 produce 3 /» 1 1 j» 4 d. ;— in the column of 
f) /)^r ^^«r the dividend on India flock ftands 16&, which, 
ftiiiws, that when 3* per cent, give S4.* per cent, India ftoclc 
ought to give i68-; fo that to purchafe India ftock is in this 
cafe by iS per cent, 2l better bargain^ than 3 per cent, annui- 
ties, unlcfs fomt allowance be made for the diffenunce of the. 
iecurities, as it is not certain that tho company will always be 
able CO give (yper tent, for an annual dividend out of the pro- 
fits of their trade. 

Sect. VI. Scmt of the laws relating t})Jlochjobbing. 

7. Geo, II. c, 8. All contrafts which (hall be entered into- 
upon which any premium fliail be given for liberty to deliver 
or rective, accept or refufe, any public ftock or fecurities, 
ihall be void and null, and all premiums upon f'uch contra£t$> 
or wagers ftiall be refforcd to the perfon who fliall have paicT 
them, who within (ix- montlio from the making of fuch con- 
traft, <3c, may fue for the fame with double cofts ; and it 
l]iall be fufficient for the plaintiff to allege, that the defend- 
ant is indebted to him, or hath received to his ufe the money 
or premium fo paid', whereby the aftion accrued, according 
to the form of the ftatute,' without fctting fortlv the fpccial 
matter; and a bill in equity may be preferred, for difcovcring, 
any contract or wager, and the premium given, which the 

defendant fhall be obliged to anfwer upon oath^ To enter 

into lUch contra£ts, and iteglcft fiKh profecuiion, incurs a 
penalty of L, 500, to whkh penalty the writer of fuch con- 
traft, or negotiator, is liable. To make up a difference oF 
that kind without a public aftion, incurs a penalty of L. 100;. 
and no perfon who (hall fell ftock tabe delivered and paid for 
at a certain day, if it be refufed or neglefted to be paid for* 
fiiall be obliged to transfer the fame ; but it fliall be lawful 
for fuch pcrlon to fell fuch ftock to any other, and to receive 
or recover from the perfon who contracted for the lame, the 
damage which ftiall be fuftained ; and any perfon who fliall 
buy ftock to be accepted and paid for on a future day, and 
which Ihall be refulied, or neglected to be transferred, may 
buy the fauie cmanrity of fucb ftock of any other perfon, at 

the 
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the current market price, and recover and receive from the 

firft feller the damage iuftained. All conirafts made for 

the buying or transferring ot ftock, whereof the pcrfons, in 
whofe behaU the contrail ftiall be made to transfer the fame, 
fhall not at the time of making fuch contrail: be aftually poi- 
feffed of that ftock in their own right, or in the name of 
truftees, fhall be void ; and every perfon in whofe behalf, and 
with his confent any contraft fhali be fo made to fell ftock, 
of which fuch per Ion is not actually pofleffcd, ftiall rorfuic 
the turn of L» 500, one moity to the crown, and the other 
tp him who fliail lue for the fame ; and any bro)cer or agent 
jiv ho fh ill negotiate fuch contra^, and iliall know that the 
perfon in whofe behalf the contradi fhall be made is not pof- 
lefled of the ftock, fhall forfeit L, 100, to be divided betwixt 
th€ crown and the profecutor — Every broker or perfon who 
Ihail adt as a broker in the buying or felUng of (locks, (hall 
keep a broker's book, m which he (hall enter all contradtt 
that he fhall make, on the day of the marking fuch contradb, 
with the names of the principal pa^;ties, as well buyers as fell- 
ers, and fuch broker who-fli ill not-keep fuch book, or fhall 
wilfully omit to enter any. contract, fur every fuch offence 
Aiall forfeit \t. 50, Uo be divided betwixt the crown and the 
profecutor. 

Variety IX, FACTORAGE. 

"XpAftors are merchants agents, refidixjg al?road^^ cp-nftltuted 
JL' by letters of attorney to a<ft for their coqftituenis. 
• Supercargaes are employed by merchants to go voyages, 
and difpofc of cargoes to the bcrt advaptage, btorekeepci s 
frequently get the name of fupercargoes, who have the chief 
management of ftorcs abroad, in vending goods, and making 
remittances. 

The premium, or allowaoce ninde to a faftor for his trou- 
hie in purchafmg goods, or putting off confignments, L^c. 
is different in diffc:rent conncrics, and for different conlidera- 
tions, but always rated, excepting in the cafe of an annual 

/ialary, at fo m,uch per tent, , 

In computing the allowance, or commiffion due to faftors, 
multiply the (urn upon which the commiflion is to be charci- 
ed by the rate ^er cent, and divide the produft by too, an. I 

5 the quotient gives the aniwer. • '• 

'Ex. I. Bought goods for account of A. B, which, wirh 
Charges of pcickage, porterage, lighterage, isc, per invoice, 

I i 2 amount 
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amount to L. 5756, 11 i. 6^.; what coxntnUSoQ is 10 be 

added at 2i per cent, 

5756.575 
24- 



rx 5 1 ?. 1 50 =2 per cent. 
2%7^.2^j$-i per cent. 



M3-9i4375=^- 143 18 3i- 
Note I. In dividing by 100, there is no occafion at anjr 
time to note the divifor, but fimply to point off two figures, 
or places extraordinary for decimals. 

Note 2. Queftions of this nature may frequently be an- 
fwered more expeditjoufly by pradice» efpecialiy when the 
given rate is any even part of a pound. 

The hft exargiple refumed. 
jL. 2- 10 per If. 100=6 d. ^0)5756.575 , 

Per L. =40* 



143.914375 as before* 

Ex. 2. Negotiated bills for A. B. to the amount of ^785 /. 
19 /• what commiffion ought J to charge^ at i per cent, t 

Here T=f of 24. 

Therefore, 410)47815.95 

5)119.64875 at 2i per cent. 



23.9.975 =1. 23 i8 7 at ifer cent. 

er the Diamonc 
mmiilioh at 3 ^( 

2i+4=3 Therefore, 410)48419.575 



Ex. 3. A. B.'s kks.per the Diamond, amount to £.4849, 
11^. bd, what is the commiilioh at 3 per cent. ? 



5)121.239375 at 24 
24.2478 at i 

145.487175 at 2 per cent. 

Ex. 4. My faftor at Jamaica charges me 5 per cent. cotEi- 

miiHoii 
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fi)iffioD on my account of fales, amounting groTs to 5784 L 
18 /. ; what will his commiffion amount co ? 

2|o) 578I4.9 

289.245 =^* ^89 4 icf . 
Ex. 5. What commiffion is due on a bill of fales» amounN 
ing 10 7418 /. 14 /. at 4 ^ cent, t 
4 per cent, is ^V— r* 

Therefore, 2|o) 741 18-7 

370.935 at 5 ^^rnp«f. 
74.187 at I per cent. 



296.748 at 4per cenP=L. it^ 14 If i^ 

y corrcfpoc 
1 1 have at : 

1 per cent. = ^ ) 5745 



Ex, 6. Drawn on my corrcfpondents at London for 5745 /. $ 
what premium fhould I have at li per cent, f 



- 4) 57.45 ztt percent. 
•i=| of that a) 14.3625 at 4 

7.18125 at i 

7899375 
4bftra£is from the lawt of England relating tofaSlorage. 

1 . If a factor by his commiffion is impowered to difpoie of 
his employer's goods as if they were his own, the faftor's 
aAions will be cxcufed, though to his employer's lofs, unleft 
it can be proved, that, in fimilar circuniftances, he hath 
done more for himfelf than he hath done for his employer* 
B^lftrode^ 103. 

2. A fadlor cannot fell his employer's goods but for ready 
money> without a particular order, or commiffion ; in which 
cafe, though the purchaiers fhould afterwards become bank* 
rupt, provided they were in good credit at the lime of the 
purchaie, and the faAor done his duty in recovering pay^ 
nient, he is not accountable, excepting by exprefs Aipulation^^ 
upon the account of an extra commiffion Hill^ 1708 2 veru, 
«>38- ' - . 

3. If a factor ihould die before the debts arifing from the 

fales 
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falcs of his employer's goods arc recovered, however bad the 
circumflances of the defunft's affairs may be, the money is 
to be paid to the employer, after dedudtion of commifEon, 
and not retained by the executors or adminiftrators, to be 
applied for exiindion of any other of the dcfunA's debts. 
HilU &c. 

4. If a faftor give time for payment of money, ^lontraflcd 
■on the fale of his employer's goods, which being elapfed. 
and no payment made, he, notwithftanding, fell the debtor 

J goods of his own for ready money, who Tome time after 
proves iulblvent;. tthe faftor, for the fake oi his own cicdit, 
ihould indemnify, the employer, but he is not compellable by 
the common law. Molloy, 

5. If a f j*dor makes fales, and does not advife his employ- 
er, the faftcr, in that cafe, is anfwerable for the xbnfequen- 
ccs. Hex mer. 

6. If a fa<5^or, by commiflion, purchafc goods with his 
employer's money, or credit, and, on account o^ a fudden ad- 
vance, difpofe of them for his own bthoof ; the meichanr, 
in this cafe, hath .aftion againft jthe fadlor'for damages and a 
fraud. Lex mer, .... ^ . .. 

7. If a faftor purchafe above the price, or not of the qua- 
lity limited by his commifEon, his employer may difclaim the 
goods, as he may likewife do if they are (hipped to another 
port than he had ordered them ; but, in ihe^cale of a'fuddcn 
advance, if the faftor fraudulently mifconftrue the prd^rs^ 
then the employer hath aftion of damages. Lex mer^ 

8. If a merchant fend goods to a fador for a fund of cre- 
dit, and in confcquence, fome tiijne af^er, a monih for in- 
ilancc, draws on him for a certain fum, which the factor, 

. having effeds in his iiatids, accepts ; if, before the bill be- 
comes payable, the merchant fhould be bankrupt, and the 
goods in the raftor's hands feized ; in this cafe, it hath been 
found, the faftor^nu^ anfwer the bill, and lue as a commoqi 
creditor for what he can recover of the contents. Molloy\ 
442. -' ^- 

OBSERVATIONS. 

When a faSor hath bought or fold, purfuant to orders, 
he ought immediately to advife his principal, left his former 
orders fliould be contradiftcd. Frequency and ponftualityin 

writing, 
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'Writing, a proper knowledge of the valuc^ faH, and rife of 
goods, both at home and abroad, diligence in executing or<* 
ders, and honefly and punAuality in giving a faithful ac- 
count, are the true and infallible means of railing and fe- 
curing the reputation of a factor. 

2. When a merchant fends out an invoice to his faAor, be 
generally charges it with 5, 10, or 12 ftr cent, according to 
circtimftafnces ; in one cafe that the factor may not be ac-* 
quainted with all the profits, but, particularly, with regar<| 
to a fupercargo, that he may fell at fo much profit upon the 
invoice. 

3. There ane no particular laws or regulations, that J have 
feen, in regard to the price of commifiion. In Jamaica and 
in mod parts of America it runs about 10 per cent, for fales 
and remittances ; in Holland, Italy, ^c. and other places 
nearer home, at 2t ; in fome places on the continent^ 2 per 
cent. ^ 



Variety X. INSURANCE. 

INfurance is a fecurity, or aflurance, by means of a writ 
called 2L policy^ to indemnify the infured of fuch lofles as 
ihall be fpecified in the policy fubfcribed by the infurer, or 
infurers, and entered in fome particular office, as a teftimony 
or voucher of the tranfa£tion, by which the underwriters 
oblige themfelves to make good and eflfeAual the property 
infured, in confideration of a certain premium, at a ftipula- 
ted rate per cent, which varies according to the rifk, to be im- 
mediately paid down, or otherwife fecurcdj according to the 
tenour of the agreement. In cafe of lofs, the underwriters 
can retain a certain difcount, generally 2 per ant, and only 
pay what is called the^r^ recovery. 

Cdfe I. When the premium at a certain rate per cenf. for 
infuring a given fum is required, the operation is the iame as 
in factorage. 

Ex, I. Infured at Hamilton's office, the value of 574/. at 
"ji per cent, j what is the premium ^ 
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2)28.7 for 5 percent. 
'4«3f> for 2i^^r r^«f. 

43.05 for 7i = 1.4 J, IX. 

£>« 2. Infbred with Duolop, Glen, and Peters, the TaTue 
of 3768 A at i^i per cent. ; what is the premiuol i 
10)3768 

' 5)376.8 for 16 per cent. 

75.36 for a^«r C5«i^ 

4)7 5 -.^6 for 2 ^r a»^. 

18.84 for i/><r ant. 

546.36 for 144. /kM' eent.:=UL^6 7 2f « " 

£x. 3. Infured a( the Sun-fire omce, on my tenement in 
the Gallowgate^ the value of 74SI /. 19 j; what fum muft I 
pay yearly, at 2 s. per 100 /. to keep the policy in force ? 
L. 748.9s 



.74895 
20 

14.97900 
12 

■« II I !*■ 

11.74800 

Cafe 2. When the fliort recovery is required find the dif* 
count as the premium was found in the lad cafe, fubtraift it 
from the given fum^ and the remainder is the (hort reco-^ 
very. 

Exam» I. Diicount is allowed at 2 per cent, in recovering 
I. iooo infuredi what is the fliort recovery ? 
50) 100a 

20 difcount. 



980 fliort, recovery. 



Exam, 



^«r. %. I N S U R A,N C 'IS. . ts^ 

Exam, 2. DifcQunt is allowed at 2i per cent, in (CcoveriDg 
JL. 500 infured, what is the (horc recovery i 
40) 500 

12 i«difcQUDt. ' 



487 w fliort recovery. 

Cafe 3. To find the fuixi Deceflliry to be infijiredy whei^ th^ 
.adventurer would covcr^ or make good his outfet in cafe of 
lofe ; that isy to recQver from the underwriters the whole 
'value at rifk ; to the rate per cent, premium add the ordinar]^ 
difcouDt, and fubtra£t that Cum £ron;i £•• 100 for the firft 
^erm, let L. 100 be the fecood^ and the value at rilk the 
third, then will the fourth proportional be the anfwer. 

Exam. 1. It is required to cover!. 500^ premium t/tfr 
cmt. and 2 per cent, difcount in cafe of lofs i 
L. 

ipo — 8+2^0 : 100 y. -500 

* lOO* 



g\o) sooo|o 



L. S5S " «T 



Note, Up pkin, that whin wi; vmnk x6 rttib^cr L Ob, ^t 
inuft in this cafe infure L. lOo ; therefore to rcco^r £. 506, 
we muft infure I. 555. i^s^t^d.: for When ib per cent, for 
difcount and premium is dedufted, we fliall have I. 500 v^r 
maining nett. 

For 555 11 i|. infured at 8 per cent. 

44 810^ premium to be dedufted, 

^ 911 2 2y remains. 

112 2\. 2 per cent, difcount to be dedufted. 

500 o o firft outfet. 

Exam. 2. It is required to cover L, 57 j, premicim i4-y per 
4ent. 2 per cent, difcount in cafe of lofs ? 



Vol. L . :^ k 
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**.- 



106 




mH^si^-; 




♦3.5 


: 100 ;; 575 




100 




•3-5) S7i®<^* (688.62 6r 




* 5010 




' 7400 
6i8o 


\ 


7209 
6M6 




, ' 5i«<» 




sow 




"ipexJ 

167* 



230 

Ca/t 4. To find tbe amount of infurance of a voyage o«j( 
antl l^ome. OeduA the preihium from ^he l^^ort recovery ; 
then fay. As the temainder is to the' premium, fo is the' a- 
mount of the firft infurance, together with the outfet^ to the! 
infurance of the voyage home, which being added to the in* 
furance outwards, makes the total infurance* 

In the firft example of the laft cafe the premium wasi 
=s L. 44 8 io|: '_ ' * * 

500 o o outfct. 



99 


: 8 :.: 544 , 8 lof 




5) 2177 15 6i 




9l 435 " 'f 



Infurance home, 48 7 lo^ 
Infurance out, 44 8 107 
Total infurance, 92 16 9 ' 



^, 
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Tp^ find what WiU coteir this Ibm homlewirds^ it will be 
iasinthelaftcafe.. . £. a dr 

90 : 100 :: 5!^ 8 104 
10 



» 5444 8 8 



X. 604 iZ 8| to be iofbred home. 

After the fame manocr majr the ijafurance on a triple voy- 
age be computed^ by making another operation founded Ofit 
the foregoing. 

L. s. d^ 

Thtisp : 8 :: 592 16 9 

4 



I) i47i 7 ^ 

ill • 'i', 

9)H74 5 4t 



52 13 iif infiirance home. 

92 1 6 9 outwards to diiSerent ports'. 



, Cofes ofinfuranceSy and the method of fettling them. 
Cafe I. Sir Alexander Giant contra William Ic 



14c \p Si total infarance. 

. . .. .. ^^^ 

nnes, fettled 
vAt London 15th of May, i7S<^. 

The ihip the Prince of Orange being fitted out and vie- 
tualled at Waterford, was fent to Jamaica to take In her 
cargo^ which (he accordingly did, and on the 2d December 
^757 failed from Montego bay in the faid ifland, without 
convoy, and on the 2d February 1758 was taken by a 
French privateer. 

Between the i ith and the 13th of the fame February, the 
plaintifi* caufed to be infured by different perfons the fum of 
Z. 1600^ at and from Jamaica to London upon the faid fhip 
and freight, beginning the adventure from, and immediately 
following the (hip's arrival at Jamaica, and fo to continue ui^« 
cil fhe fhould arrive at London. About the 12th February 
1 7 58 the fhip *A''as retaken by a Britiih privateer, called the 
Britannia, Capt. Dobfon, who became entitled to half the . 
necc proceeds ; the plaintiff* applied to the recaptor's agent, 
and deiired he might have the dircAion of felling the fhip 
and cargo for the benefit of the concerned^ but was retufed ; 
K k 2 whereypoa 
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whereupon two brokers were mutually agreed to by all par-* 
ties to fell and difpofe of the (hip and her cargo; 

The (hip and cargo were accordingly fold by public auc- 
tion, with the mutual confeot of the plaintiff, infurers, and- 
recaptors, and one half of the nett proceeds was paid to the 
plaintiff, and the other half to the recaptor :, and in the ac- 
count delivered by the broker, the pHiintiff was allowed for 
the (hip's freight 1322 /. 8 x. 6ki, ; ia which events though he 
bad formerly declared for a total lofs, he now only claimed a' 
partial or average lofe.^-^The (hip and her cargo being thus 
fold by public au^on^ the plaintiif delivered in all hift vou^h^ 
ers to the policy-broker, to make up the account,"^ and flate ^ 
the lofs for the examination o(.thd infurers; and it was ac- 
cordingly f^ated a^* follows. 

The Prince of Orange coft at pri- 7 • 

Amount of thcoutfctby tbeffiip's^ 

Premium of L. 115^ to cover the ^• 

above from London to Water- ^ 60 17 3 
ford, at 5 guineas /^r cent\ J - 

Provifioti for the (hip*s ufe at ditto, 

^eduft freigh 
Wacei;ford|. 

^daaSt Fetura 
fXniSSLOasiSLL. 1155, 



Deduft freight from London to? 



D«du& Fetura of 2$ per cent, com- 7 



1132 


«9 


5 


up 


9 


1 


1243 


8 


6 


121 








1122 


8, 


6 


28 


'7 


6 



1093 II o 

FKenwim on £. 1 190 from Ireland ^ 

tojamaica^at 6 guineas peir cent, ^ 75 4 9c 

to cover.L. icrp j, ix s. J -* 

n68 15 (y 
Deduct freight fromJreland to Ja- 7 290 14 o 

maica, - - - j ■ " , 

878 I <> 
Premium on L. 1 3 aafrom Jamaica 

to London, to cover L^ 878, i j. > 416 o 6 

at 30 gmneas.//r c^nC - j — 

1294 I 6 



Toul amount of the freight, 1322 8 6 



tar.X. iNSUAANCl 



H^i 



L. s. d. L. I. d: 
Broirght over, • • 1322 8 6 
I>edaA the portage- bill and char- ^ 

gcs in the riTcr, which may b^> 412 8 * 6 
about, - . ^-i__*-««^ 



Premium of Z. i J50 to cover"? 

I-900 at 30 guineas fer cent. > ^^^ 5 



900 o o 
o 



I 



325 s o 



^o that there might be infured on 7 

thefhip, - - I '3^0 o 

And on the freightt^ -^ 1350 o o 

In all, - - 267© o o 

Half the nctt proceeds of the (hip 7 

and freight, - . > ^ " 94« il f 



From which deduA half the? 

crew's wages home, - 5 '3^ ^' 



3 



Nett, 801 19 t 
1670 at 98 ^^ r^«/. Z. t6f 6 12 6 
JKxceived -^ 801 19 10 

1814 12 2 
Then 267© t 1814 II ico ! Z^ 67-18^9, being the avc*^ 
rirge-lofs claimed hy the plaintiff*. 

Defendant's^ Objections, 
It is underftood, that the practice among merchants Is, to , 
mfure no more on (hip and. freight than the fum it would 
require to i>ring her on an equality, whether Ihe arrive or not ;- 
but when neither are valued, to afcertain whether a merchant 
chufes to have a profit in view by her arrival or capture, and ' 
for which, when valued, he pays a certain pretnlum, it feemt 
natural, that the infured means only to be fecured and rein- ! 

ftated in his real property, into which the infurers have a I 

right to inquire, and to fee that the account is properly dated. \ 

And it muft be owned, that the wear of a fhip greatly reduces | 

her value, which the freight again anfwers, but .with heavy ! 

charges ; therefore fhip and freight arc the fame ; or, if they l| 

are feparaicd, it depends much on fancy ; wherefore, in this 
cafe, the owners (hould only have infured as unden 

The 





PaftiV, 


878 I 


425 5 « 
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The Talae of tUe fliip at Jamaica beiiig 
Jlcquired only infurancc on L 1350 on fliip7 
and freight, at 30 guineas ftr cent. - 3 

If a totnl lofs had happened, that L, 1^50 ^ 
lecured the owheH at 98 per cekti in L,. 1 323. . 
As (he was taken, ifc. they received for half? o 

,flii> add freight, - - S *.^' '^ ^<» 

L, I. s. d' L. L. s. 

, Then 1350 I 561 6 2 :! lod : 37 2; which iivetage- 
lofs was oSered to be paid by the defendant. 



Sotne tirge it to b<s the cuftom to ihfure ilett freight, a^ 
well as the value of a fhip ; and it is too general a cuftom 
alfo to niiftake what nett freight adlually is; of* rather impof- 
£ble to calculate exa£lly, what a fhip and freight will yield la 
the middle of a voyage: therefore, it is incumbent on ad 
ofenci- td pieafe him*lelf, and declare it by a valution of both; 
but if he does not, and leaves all open, it i^ to be preiumed; 
he means only to fecure his real property, and infttrers cstn 
tever be'liable to pay the lofs on an accidental or imaginar]^ 
profir» in cafe of a tot^l lois; while the aiTured, in the event 
or a fafe afrival, and that by heavy charges, fuch as thirty 
guineas to failors for the run home, hi^ fuppofed nett freight, 
or profit, does not yield to his expe^ation, can have re- 
courfe upon the infureis for a return of premium, by com- 
pJaining of his iniftake after the fhip's arrival. Wherefore 
all infuranees left open, and not valued^ are intended only 
to fecure the real original property. But as there are fafts 
in the prefcnt cafe, let it be fuppofed, the aiTured or owner 
meant to make profit, which is granting a contradiction on 
ati unvalued policy ; by infuring hts freight at a high rate, 
his claim for return of pteitiiums would be founded on the 
following flate, by proving his interef^ at the h<ghe{):> it now 
turns out to be at the end of the voyage* 

Suppofe L. 2670 had been infured without valuing the fhip 
and freight, and the fhip arrived fafe, the aflured could have 
demanded a return of premium, by flating his account 
thus* 

Amount 
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Amount of the (Imp's freight^ - - 1322 8 6 

Ditto of (hip fold at * - ' - - 720 o o 

Total yalucy - if 4% g 6 

Coft at Jamaica^ - - 1,878 10* 

Premium on 1^350 (bipand freight, ^2^ 50 
Portage billy - 7 438 8 19 

— ^1741 M 9 

Nctt freight or profit to be infured at i. 286,' 

14 s» to bring it home, * - ' ' ; ' 300 13 9 

Infurers debtors to premium ot L, i6']o^ at 30 ~ 

guineas, - - • - 841 | • 

By infurance on X. 1350 o o 425 5 o 
Byd^ onnett freight, 286 14 o 90 6 3 

--— - — rr— S^S n 3 

1030 14 o 
Sum OTer-infuredy 1033 60 

i. 267Q ^ Q 

The above nctt freight at Jamaica, 
Deduft coft of infurance on L. i86, 14 /• 

When brought home to London yields nctt 210 7 6 

Notif Inftcad of adding the premium to a fuppofcd profit on 
(hip and freight at Jamaica, the premium thereof muft always 
be deduAcd, aqd lefs infured to make it a real value. 

PROOF. 

If (he arrive fafc, X,. s» A 

She fold at, or was wprth ^ - 720 o • 

Her freight turned out at - - 1322 8 6 



3*5 9 


9 


841 I 





300 1^ 
90 6 


9 



Coft at Jamaica, - t. 878 1 

Infnraricd on /^. 1636, 14 y» 515 11 '3 

Portagc-HU, . - 438 8 9 



2142 8' 6 
o 



1832 I o 



Nctt prQjQt^ 210 7 6 
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L. J, J.. 
If there had been ^ total lofs, 
i. 1^536, 14 X. at 99 per cfnf. would paf • 1603 19 o 

Coft at Jamaica, - /«. 878 i o 

lofurance premiuo3> - 5^5 n 3 



«393 12 



aiO 7 


< 


I 60a 19 
801 19 


9 


801 19 
^01 19 


n 
10 



Nctt profit, T 

As (be was taken and retaken, 
Z. 1636, 14 s. at 98 per cent. 
Bj aett proceeds of half fl^ip and freight, • 

The infurers muft then have paid - 

Nett proceeds of half ihip and freight, 

1603 X9 g 
Coft at Jamaica, * £. 878 I Q ^ 

Ditto premium, « - S<f M 3 

' '39J12J 

If ett profit, - 210 7 4 

Note, The underwriter in this ealculation does not ftndj 
the minuted exaftnefe, but flumps fmall things to bring out 
iixs proof. 

As certaini/ every man means his true intereft in all bi$ 
operations in trade, therefore the above ftate proves propec 
calcuIatioBS; as whether a fafe arrival, a total lofs, or k cap- 
ture and re-capture had happened, theprolit, or nctt freight, 
turns out equally the fame. Wherefore, in all infurances of 
ihip and freight, both, or either, left general and not valued,^ 
the aflurcd can calculate in the above manner for a return of 
premuirti ; as alfo the infurers from paying too much. If the 
infurer^were to pay, refpe^king the cafe in queflion,.on the 
imaginary fum of 2670/. the aflured would not Only gain 
L. 896 : 13 : 4, by the capture and recapture, an accident, 
but laves alfo Z. 1 15 : <S : 9, they would have loft had the 
ihip arrived fafe, without the leaft chahce of a reciprocal 
advantage to the infurers by any accident. — \{ cuftom is 
pleaded to a contrary praftice refpefting freight, it hath no 
fclation to an infurance on (hip and freight; becaufe, if % 
high, valuation is made and iniured on the one, fo much the 
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lefs ought to be done on the other. This caufe coming on 
to be heard, and the plaintiff's witnefles proving, that it wai 
cuftomary in the city of London for an owner of a ihip to 
cover his inicreft both in fliip and freight, by infuring the 
fliip and freight, and the premium paid for infuring the fame, 
the underwriter taking the premium, iq cafe the £bip arrives 
lafe, the jury gave a verdiA for the plaintiff. 

Cunningham* s law of bilby ifc. 

Cafe 2. Shewing ho^v a particular average was calculated 
at Hamburg* ^ 

Affurance made for account of Mr. C— s C o de C — o, 

from Lifbon hither, for the fum of 3060 marks Banco, upon 
10 chefts fug^^t dipped by him on board the Antonetra gaU 
ley, Capt. Thormay, which, according to the bill of lading 
and invoice, amount to 826 and 512 mil. and are valued in 
the policy at 4 marks /^r milree, without premium, 

Is, marks, - - 3306 i 

Premium, at 74 /»^r^iif. - 239 i\ 

Premium upon ditto, at 7 J ^irr c^if/. - 17 5 

Marks, 3563 i 
Whereupon hath been infured, marks, 3000 
and left uninfured, - 563 I 

3563 I 
The above ten chefts have, as ptr invoice, weighed In the 
country neat 375 arrobes, 22 lb- which at 30tb»/^''^»'robe, 
make 1 1,272 lbs. of our weight, and amount, at 9^ d. with 
Sf^^r t^nf. difcount, to marks 2^98*7. * 

But as the above ten chefts proved damaged by fea- water, 

they were lold, by order of the infurers, to the beft bidders, 

and produced marks , - - 2514 2 

Peduce 8y per cent, difcount, - 200 8 

2313 10 
Which being deduilcd from - 2998 7 

Makes the lofs - * - C84 13 

To which muit be added for extra-charges, 
To the captain, for general average of marks 
2500, at marks 4:3:6, Marks, 105 ^ 8 

Carried forward, - • 790 5 

Vol. I. LI 
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Brought forward, • 7^9 g 

To the notary, for atteftations» Ac. - 48 

To brokerage of 5 chcfts, fold at public falc, 7 8 

Cooperage and porurage^ - . 28 

Marks, 804 13 
]Dedu£t agio of marks 120, at t^^ per cent ^ 27 11 

The whole lofs .... 777 2 

'Which being divided on the value, of 300 marks banc, 
afFefbs every lOO mark&with marks 25-14 6. 

This account was not objected to, and fhews the equity of 
fhe infurers ; who might have (^ated as under : 

5 cheOs of fugar damaged, weighed at Lifboo, as per in* 

voice, 186 arr. 22 lb. which, at 30 lb- p^r arr. make in 

Hamburgh 5602, SLt gi per cent. Marks, 1621 r 

UcduQ By per cent, difcoun* 1 29 4 

Note^ When tare allowance for good weight and (weep- 
ings is deducted, an arrobe of fugar from Lifboa will pro^ 
duce anly 28-^ lb. Hamburgh. 

Charges. Marks. 

Freight, 1 4 marks per cheft, 
Ordinary average, - - . . 
Cuftora, at 184 fpctus per cheft, with ; 

30 per cent, agio, - - 5 

Primage and ftader-duty 
Admiralty of marks 700, with i5'/>^r7 

cent, agio, - .3 

Lighterage, porterage, and cooperage, 
Brokerage at i^ - - 



70 

7 






7 


& 


S 


10 


8 


I 



Marks 109 7, at J jo per cent, agio, 
CommifSon, at 2 per cent. 



3 


12 


7. 


8 


84 


4 


2J, 


«3 



114 I 



H id there been no average, they would 

have produced - - - 137 71! 

But, as the fame were damaged, they 

yielded but - - 978 I 

Deduft 8t per cent - 780 

900 I 
Carried forward, - 1377 12 
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, Brought forward, - 1377 12 

Ordinary charges as above^^ 84 4 
General average, 105 ^ 

Notary and cbmmiffion, 22 8 

>' 212 4 687 13 

689 IS 

Confcqucntly they yielded Icfs. 

Which being proportioned upon the above»mentioned fum 

of marks 3563-1, according to the valuation in the policy, 

but which, by an exad computation, comes to marks 3564-8. 

Hence ip^V niarks muft be paid per cent. 

Wherefore there muft be paid by the underwri- 
ters on 3000 marks infured, 580 8 
By the proprietors, for what was not 7 -^. o 100 a 
infured, viz. 3 9 4 
^ - ' 

3564 8 689 12 
Cafe 3. Shewing how an account was fettled where the 
. fhip and cargo was ranfomed, having been partly infured at 
different oiEces, and partly rifkcd by the proprietors. 

A. B. Freights a fhip out and in for a voyage to the Weft 
^ndi^ss, and by the charter-party was obliged to make pay- 
ment to the owner of the fhip^ in a certain (um for every gal- 
lon of rum or cwt. of fugar (he carried inwards, provided 
itii landed fafe, and like wife to fill h«r quite full of one or 
both thefe fpccics of goods. 

A. B. accordingly freights her outward with 

^oods to the vafue of i. 19^3 16 6 

Takes goods from C at a certain freight, valued at 102 4 2 

from D at ditto to the value of loi 15 i 

and the fliip was valued at ^1246 

Total value, . - 2680 o 3 

'Of this cargo A. B. covers at London at 20 7 

gnmc^s per cent , 3 231 o o 

And covered and rifked together the remain- -j 

der at 1 2 guineas per ceni. at GlafgowL 1732 16 6 

and Edinburgh, ^ 

"TL'he valiie of the fhip with C and D*s goods 1 

were like wife covered at the fame rate, 3 7^^ 3 9 

Total, 2680 o 3 
X Jbl 2 The 
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The fliip proceeds on hct voyage outwards^ and was un- 
luckily taken by a French privateer, who returned her with 
the cargo for a ranfom of 1409 /. 15 s. 4^. When the ran^ 
fom came to be fettled, it was pled by the underwriters, that 
A. B. being a proprietor for the freight, he ought according- 
ly to be liable in a proportion of the ranfom agreeable there- 
to ; but •when the cafe was advifed, it was found, that as A. B. 
paid no freight for goods {hipped outward, there was no real 
property to infure, nor could it be a charge upon the cargo ; 
that infiirances are only intended to procure to the proprie- 
tors of (hips and cargoes their original cofl:, and no more 
can be fecured, unlefs by a fpecial agreement with the under ; 
writers fpecified in the policy, in which cafe only profits may 
be infured. For had the freight been payable in the Weft- 
Indies, there was fomething in this cafe riiked ; but as there 
was no freight payable but in the event .of the {hip*s arrival 
at Clyde, there was forely in this cafe no infurance to be 
made by A, B.; wherefore the lofs was calculated and char- 
ged as under, which was admitted to be l-ight by all parties. 

To cover!. 231 at London, premium 20 guineas, 2 per 
cent, difcount. 

77 I 100 't I 231 t 300 covered property. 
To cover the remainder at Glafgow, 1 2 guineas premium.^ 
difcount 2 per cent. 



L. s. 


L. s. d. 


L s. d. 


85 8 : 100 :: 


1732 16 6 : 


2029 X 4I cohered pro 


perty at Glafgow. 




• 



Then to cover the fhip and the remainder of the cargo* 

i. J. L, J. d,' L, s, d, 

85 8 I 100 1; 102 4 2 r 119 13 yi C*s cov«i property, 
85 8 : 100 :: ^oi 15 I : 119 2 ni D's cov* property: 
85 8 : 100 :: ^12 4 6*^ 599 15 10^ value of (hip covd. 

I. X. d. 
A. B. ought to have infured at Glafgow arid? ^ , j 
Edinburgh, - - .' .5 ^ ^'* 

And he iniurcd at London - - 300 o o 

In all, - - 2329 I 4| 

Of this fum he only infured, - • - 2ibo 00 



So that he ftands underwriter for - - 229 i 4^ 

Hcncc 



Var. X. INSURANCE. 269 

Hence A's underwriters at Juon- \ 

doQ arc accountable for ^ ^ 

At Glafgow and Edinburgh for 1800 o o 
He is faimfelf accountable for 229 1 4 j^ 

23^^ I 4{ 

C, or his underwriters, are accountable for ^^9 13 7x 

D, or his underwriters, for - - 119211^ 
The proprietors of the fhip, or uuderwriterSy for 599 15 10^ 

Total covered property, - 3*^7 1^ 10^ 

To proportion the ranfocn according to the above ftate, 
covered property , hfs. cov. p. lofs. 

. Firft, 3167 13 loi : 1409 15 4 •• lOo ^ 44 10 I fer eent^ 
iThen L. 300 infured at London mu(t pay, ^. 133 10 3 
1800 infured at £din. and Glafgow do, 801 i 6 
^29 I 4i riflced by A. B. ditto, loi 18 101 
J'9 *3 74 C's <dvcrcd property do, 53 5 2^ 
119 z If:! D*s ditto ditto, - - 53 i 3i 
, 599 ^5 io|^ {hip ditto ditip, - - 266 18 24. 

»■ \ 

3167 13 loi Proof - - 1409 15 4 

Cafe 4. Shewing in what manner the owners of goods 
contributed to the charges, of falvage on the amount of their 
. value, at the place where they were landed, more than the 
fum infured on theip. 

Infurance was made in London with the London -aflurancc 
company for the account of a merchant in Bourdeaux of 
J^. 1000 Sterling, vi:^. 

L, 600 upon 4 of the (hip L^Orphee, 

400 upon -J of the cargo from Bourdeaux to C. Franfoife. 

Not far diftant from Cape Franfoife the (hip was chafed 
aftiore by an Englifh privateer, and feveralof the goods plun- 
dered ; the firij: coft whereof, according to the account deli- 
vered, amounted to 12477 litres, 16 fols, 11 deniers, and 
was included in the f-holc cargo, which the affured*s agent at 
London valued at 31675 /it;. 12 fols^ g den, whereof i inclu- 
ded in the aflurance is 7918 Hy, iS Jois, 3 fife;/.- exchange at 
33 rf. per ecu, - - - - I. 362 19 i 

^Premium at j^ />^r r^/j/. - - 54 9 o 

Carried forward, 417 81 
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L, s. iL 
K Brought forward, - - 41 7 8 x 

£. /. d. — _— 

And i of what was plundered 31 19 3, at 7 , ^ , 

32!^. . . . . S '^"^ '^ * 

Premium at 15 />^r r^n/. - - 21 2 .4 

161 18 6 

CommiiEon of the infuranpc i p^ cent. - 1 6 £ 



Lofs, - 162 14 8 

The fliip's value at L. 2400 Sterl. 7 , - , ' ' 

at ^2^d, per ecu, makes 3 ^^* ? ^ 

Befng damaged wis fid ") Liv. ' 

ai'Cape Frm^oiie Tor 3 16510 o 
Deduft isp^'r caif. for? • ^ 

, differ, in the money, 5^ ^ .. ^^^^^ ^^ ^ ' 

40786 14 6 
Whereof the i at 32T d. per ecu 7 jc 

makes ihelof, ' - • - f ' " - 4^0 3 9 
Paid in all for falvage upon the 7 

{hip and cargo per account, 3 73°^ 7 4 
Whereof was deducted {, - 2162 17 4 



15140 o o 
And for difference in the money, 3785 o 



J whereof at 32t(/. per ecp makes') 
of lofs, - * - - 5 



"355 



o o 



128 t 



Total lof^^ - - 751 I 2 
Which was demanded froip the faid company by the affured's 
agent. But it was objc<Sted, that granting the amount of tljic 
firft coft of the goods to be right as ffa^ed, at 12477 iiv, 16 J, 
II J. yet it appeared that they really produced 55620 /w, 
from a certificate of the jgoods faved. and account ot fales at 
'Cape Fran^oife ; and though they did not pretend to any of 
the profit, yet they were of opinion that the proprietors of 
thole goods ought to contribute toward* ^he charges of fal- 
vage, as they had rendered mof c than the fum infured oa 
them. T^he company therefore made up the account in the 
following manner. 

Per 
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Per account of faics> 




and invoice. 


Sold for 




Coft. 




49 cafks of bacon, Uv 


. 2017 


Uv. 781 I 


6 


J31 red wine ? 
5 filled up, 5 


25793 13 


8 


6130 II 


7 


28 white wine, "> 
\\ filled up, 3 


1948 .2 


9i 


480 3 





S^ pickled meat. 


4745 




3407 16 





13 pots butter. 


441 




180 14 


4 


2 caiks nails. 


445 




171 





0^1 buniiles pipe-ftaves. 


480' 




J37 8 





3 calks tallow. 


230 




8i 15 





% ditto pitch. 


600 




50 





3 ditto vinegar. 


49 




IS 6 


6 


321 ditto flour. 


17271 




6855 6 


3 


6 ditto oat meal, 


971 




4'7 »5 


6 


3 ditto brandy, 


60 




27 5 


8 


24 deals. 


100 




107 5 





7 ca&s lead in kullets, 


46s 
55620 


^ 


243 7 







19089 2 


4 


The fhip 


16510 









72^30 

To cover 19089 Uv. %foh^ 4 den. original coft at I5t^^ 
eent. to pay 98 fer cent, in cafe of lofs, it will be 

82 10 : leo I • 19089 2 4 *. 23138 to be infured. 

Premium of 33138 at 15^ P^r cent. Liv. 3586 o # 

Prime coft as above, • • 19089 2 4 

22675 2 4 
For difference in the money add 25 per cent. 7525 o o 

Coft at Cape Fran^oife, - J - 30200 2 4 

Upon the above-mentioned produce at the 
falc of 72130 liv. are to be proportion- 
ed the charges of falvage, being Liv. 17302 

And to deduct i inftead of t, by the 
former account, • 4325 

Whick 
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Which cl^argeable on chc following pftiticulars make. 

For 30200 the coft of the goods with the preniuoif lJv» 543:3 
16510 the proceeds of the £hip, * 297 k 

25420 profit on tilt goods^ ^ - 4573 



74130 ^^977 

And the lofs wherewith tfa^ iaftirerft Were thargeable a- 
mounts to as follows : 

The whole coft, - - Liv. 31675 12 j> 
Premium of 38394 liv. at i si per cent. 595 103 



37626 13 o 

The whole lofty - • Liv. iz^yj if 
Premium of 151 24 Ito. to cover the above at^ . 

l^i per cent. - - • 3 ^^ ^ 
Charges of falvage, - ^ 5433? 

Deduft, - ^ 13583 ^ 4075 o 

So that the lofs on the cargo will be about soj-p^'" c. 18897 ^ 

Upon the fliip valued at !• 2400 Sterlings ex- 

change at 3 2t ^. /»^^ ecu, - - Liv. i'i\6^ 4 

Which was fold for . • j^' 165/6 o 

Dcduft for charges of falvage, *• zij'ji o 

^3539 «> 

Aad for diflference of money 25 ^^r cf^i - 3385 o 



10154 p 
Lofs to be paid on the (hip Zo^l per cent. - 430 1 5 4 

531^ 4 

Upon this ftate the account was fettled, and the London*^ 

afiurance company did accordingly pay, 

For 600 /. Ster. infured on the (hip at 8o|| per c. I.48 589 

For 400 ditto infured on the cargo at 50^ per cent. 200 16 o 

lodo 686 4 9 

Which comes fhort of the former ftate, 61 16 5 

Amount by the agent's ftate, - - 748 i 2 

2 ' Ca/t 
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Cafe 5. Showiiig in what manner three different premiudiSy 
at three different offices, where there was a genera) averagCt 
a return for convoy, and an over-infurance, were (ettled. 

A. B. merchant in Glafgow gives orders for (hipping 
h. 2027» 5 s. Sterl, value of goods on board the Caledonia^ 

C maftcr, bound from Liverpool for Cork and Antigua; 

in cooiequei^e whereof he makes infurance on the intereft 
he expedked to have on board» in the following manner : He 
infures at Glafgow 550 /, at 1.5 A to return 8 per cent, if the 
Caledonia departed from Cork with Weft India convoy : he 
infures on the fame intereft at Edinburgh 950 / at 20 guineas 
per.cent. to return 12 /. per cent, for convoy from Cork; and 
At London he infures on the fame intereft 1150 /. at 25 gui- 
neas />^r ^ent, to return.! 5 /. for convoy from Cork : which 
feveral iniurances fully covered the intereft he expe Acd was 
ihipped on board. But after thefe infurances were finifhedi 
he is informed, that, through an unforefeen event, fuch as 

r^he veffel heing full, and not able to take on board the whole^ 
that there was only fliipped on board 1463/. 15X. 4^. SterL 
of value, exclufive of premium of iniuraoce, by which means 

^ there is an over- iniu ranee. The vcffel proceeds on her v6y- 

^age, arrives at Cork, the mafter takes iailing-order$ from 
the captain of the man of war, and, in confequence of iig- 
nals from thence, weighs anchor, is underway j hut unfortu- 
nately runs aground on a fand-bank, by which the veilel is 
hurt, lofies the benefit of the convoy, returns to Cork, where 
the cargo is unloaded in order to repair the ihip's damage, 
and afterwards the cargo b re(hipped, and the veffel proceeds 

;on her voyage, and arp'rvcs fafe ; but there is a general aver- 
ageUofs to be paid by the ikip and cargo, and A. B's propor- 
tion thereof is 2&.A 13 i. 4 J. Iriih, to be paid by his under- 
writers. 

Two gueftioBs -arjfe f rom this cafe. 

jw. How much is A. B. owing to each of the iofurance- 
^brokers atj Glafgow, at Edinburgh, and London, for the 
preihuim allowing i per ant. for the ovci -infurance ? 

2(/t, What proportion of the 2x /. 13 J. 4 d. Jrifti of gene- 
ral average is to be paid by the underwriters at the above 
three o^ces in Britifli money ? ' 

Vol. L .Mm Infurcd 
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Infured at Glafgow at if^^r 

cent. - • 550 00 

DcduA premium and 2 p^r 

cent. difcount» - 93 to o 

RccnaiDS the uncovered fup- ■ 

pofed property, - 456 10 o QlaJg. 

Infured at Edinburgh at 20 . 

guineas per cent. - 950 o o 
Dcdud 22 per cefit. - 218 10 o 
Remaifis the uncovered fup- . 

pofed property^ - - 731 10 o Edinb. 

Infured at London at 25 gui- 
neas per cent. - 1 1 50 o o 

Dedu£l 2Biper cent. - 324 176 

Remains the uncovered fup- . 

pofed property, - 825 2 6 Lond. 



201J 2 6 I 1463 15 4 
2013 2 6 '. 1463 15 4 
20t3 2 6 : J463 15 4 



Total fuppofcd property uncovered, 2013 2 6 
. To proportion the fuppofed property to the real, it will be 
fuppofed. real. fuppofed. real. 

\ 456 ^o o ; 33' t8 7atGlafg^ 
. 731 10 o : 531 17 7atEdin. 
• «25 26: 599 19 2 at Lond. 

To cover thefe proportions at the different offices. 

ly?, 83 : 100 :: 331 18 7 : 399 18 4 at Glafgow. 

2df, 77 : ?oo :; 531 17 7 : 690 15 rat Edinburgh. 
3^,71! : 100 :• 599 19 2 : 836 3 6 at London. 

To find the over-infurance. 

L. s. d. L s. d. 
There was infured at Glafgow, 550 00' 

There ought to have been infured but 399 184 

Over infured at Glafgow,, - . i^^ j 8 

Therie was infured at Edinburgh,, 950 o o 
There ought to have been infured but $90 151 

Over-infured at Edinburgh, - . 259 4 n 

' ■ *' ^Tiie^c 
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L s. d. £. J. d. 
There was infurcd at London, 1 150 o o 

There ought to have been infurcd but 8^6 3 6 

Ovcr-infured at London, - - 313 16 6 

JL 21 13 4 Irifh is at par I. 20. 

To proportion which, 
53 : 20 :: II : 4 3 o chargeable at Glafgow. 
53 : 20 '.'.19 *. 7 3 4i • a^ Edinburgh 

53 : 20 '.^ 23 : 8 13 7i at London. 

i. 20 o o Proof. 

Hence the account muft be ftated as under. 

£• /. d. 

Premium of 550/. infured at Glafg. at i^pir cent. 82 10 o 

^fer cent, on 150/. i j. %d. over-infured, - o 15 o 

Grofs debit, - . 83 5 o 

Ded. 8 per cent, returns for cOnvoy, i. 44 00 
Return of premium 7 per cent, for 

150/. I j. 8 rf. - 10 10 li 

Proportion of average, - - 430 

^^'^ '* 

Nett debit at Glafgow, - - 24 11 J04 

Premium of L. 95O at 21 per cent, infured at 

Edinburgh - - - 199 10 o 

^per cent, on 259/. 4^. \i d. ovcr-infured, i 5 11 



200 15 II 
Ded. 12 per cent, returns for convoy, L. 114 o o 
^ per cent, for L. 259 411 over- infured, 23 6 7!- 
Proportion of average, - - 7 3 4I 

■ 144 10 o^ 



Nctt debit at Edinburgh, * - 5<^ 5 '^:f 



M m z Premium 
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L* s. d. 
Premium of 1 156 at zt^ per cent, tafored « 

London, - - - - 301 17 6 

T/^r f^n/. on 313X6 6ovcr-infurcd, i 11 4^' 

303 8 loi. 
Deduct 1^ per cent, of i. nsofor 

convoy, - - i# 172 10 a 

iiY/'tfre^ff/.of I.313 16 6ovcr- , 

ipfured^ 35 6 i 

FropprtioQ of avcrage-Iofn ? 8 13 7I 

■ 216 9 8^ 

Nett debit at London, 86 19 2 

Ci7)(^ 6»* Average-Iofs on 474 hhds toBacca infured on tbe 
Vcggy, from Virfinia, on account of A, B^ valued at £.8» 
per hhd wet tobacco, 7 /tfr^iif. premium* 

When tbe hbds were examined, and the contents proved. 
It was found, that 599 cwt. and 69 lb.' or 67157 IH. were de^ 
faced, and that 22392 lb. were entirely loft, being diftinguifh- 
ed and afceruined in a particular account made out for that 
cfFe£^. Hence for the lofs it was ftated : 

L. s. d^ 
If 1 200 lb. wet tobacco give £. 8^ infured per'y 

hhd, 22392ib. muftia the fame pro]^rtion> 149^ 5 7- 

be charged with - - 3 

671 57 lb. cut or defaced, charged at iper lb*7 ^ 

fo^^ defacing, - - - - ^ 09 9 f 

219 4 8" 
"DtdM&rlper cent* 478 



For the average- lofs per cent. 
474 hhds. 
at 8 L. 



214 J7 o 



If I. 3792 is to be charged with L, 214, 17 x. lofs> £. lo* 
muft be charged with L« 5, 9 Sr 



OBSER- 
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OBSERVATIONS^ 

df policies (f infuranee, and tkdjlons concerning them. 

What a policy of infarance ]?>. and the purpofe for which 
iafuranccs are intended, hath been already taken notice of^^ 
The efientials thsit are to be cxprefied in a policy, or contra^ 
of infurance, are in general : 

1. The perfott's name for whom the infurance is made, to* 
which this unlimited declaration i» commonly added, *< for 
^ his own, or any other perfon's account." 

2. The goods, or fhips, or their value, or, in (hon, the 
ihing itfelf upon' which the infurance is made. 

3. The name of the place where the goods are fhipped,. 
whither bound, the time when the rifk commences, and 
when it terminates. 

4* All the different kiAds of dangers which the infurer 
takes upon him. 

5.; The confideration or premium received, or to be re- 
ceived, together with the name of the broker employed m 
the tranfadtion. 

6.- How much (hall be paid in cafe of lofs, and when due*^ 

7.. The day and year in which ihe contract or policy ist 
executed. 

8.' The intelligence or advices relative to the adventure, 
at the time of making the contract or policy. 

Who may infure. 

j^ Any peribn, who, by the laws of his country, hath a 
right to difpoie of his property, may infure ; but in fome 
places, where ordinances relating to infurances are in f orce» 
there are exceptions, particularly concerning thofe who are 
employed either in the management or direftion of infurances* 
as infurance brokers, commiilioners,. and fecretaries of any 
chambers or tribunals for judging of differences that may a^ 
rife in this branch of bufinefs, iince they ought all to be men 
ftridtly impartial. In England and Sweden brokers alone 
are excluded from (igning or underwriting policies. By all 
the ancient ordinances, and fome modern ones, relating to 
infurances, the infured are particularly injoined to run part of 
the ri& themielves, as th^ beft means of avoiding frauds ; 
yet we find that fuch injunftions are commonly evaded, or, 
at lead, very fcldom long complied with. The cuftom of 
overlooking, or jdifpenfing with the dlfpoiition of the law in 

thofe 
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thofe refpeAs, have crept in every where ; and when a judge, 
in cafes of difpute, finds no vifible fraud committed, he can- 
not well a£t otherwife, than to oblige the merchants to adhere 
to, and fulfil their contra<£ls^ as tbe bed way of promoting 
credit and trade in general. 

2. What fndy te infuredy and how. 

By modern laws and cuftoms» infurance may be made on 
divers kinds of merchandizes ; on fhips ; on the freight or 
hire of fhips ; on the money for fitting out of (hips ; on bot- 
tomry, or money borrowed on the botiom of a ihip ; on fhips 
and their cargoes jointly ; on the profit expedied by the goods \ 
on intercft and no intcreft, i. e, without further proof of in- 
tcreft than the policy ; on the rife or continuance of the cur- 
rent price of merchandifes ; on houfes^ Warehoufes, cellars, 
and the value of goods laid up therein, again il danger from 
£re ; on fifheries; on the lives of men and cattle; on lotte- 
ries, i;c. ; the whole according tO the circumflances that may 
happen among the contracting parties.— ^The goods to be 
infured ought to be declared in the policy as circCxmftantially 
as pofiible, if the particulars are known by their marks, num- 
bers, and package, rather than under the general feiprefiion 
of merchandife ; or if it be agreed to infert thoTe |)ar(iculars 
when known by the infured, they ought by no mcanir to be 
omitted ; more particularly, if the infurance be made f6f thei 
account of feveral perfons, fince by this fpecificatidn great 
trouble is prevented in proving to the infurers the particular 
gbods they infured, which were more or Icfs fubjeft to da- 
mage. But on goods expefted from abroad, it is more ad- 
vifcable to let the policy be made out under the general ex- 
prefEon of merchandife, than to infert particulars, as orders 
for the purchafe of foreign commodities cannot always be 
ftriftly complied with by agents or fjftors, fince many cir* 
cumflinces may vary the orders given them for purchafing of 
particular goods. Befides, in the cafe of a dubious debt, 
goods taken in payment, different from thofe that were or- 
dered, may very prudently be iubtliluted in their place. Every 
perfon making infurance under the general exprelKon of mer- 
chandife, ought not to conceal any thing he may ki>ow which 
would require a greater premium than is commonly given. 
And for any damage happening to goods more liable to it 
than others infured at a lower premium, the infurer ought 
not to be anfwerable any farther than in common with the 
reft of the cargo nor fo fubjcit to damage,. 

According 
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According to the laws of feveral countries, fucb things as 
in their nature are corruptible or perifhablc, or contraband 
goods liable to confifcation, are not to be underdood under 
the general exprcflion of mcrchandife^ fince the infured is ob- 
liged not to conceal any thing from the infurer relating to 
the riik he takes on hioi. It may aevcrthelefs happen, that, 
through the unwarrantable proceedings of others, the fhip 
may be expofed to greater danger than the infured maf 
know ; in which cafe the infurer, ^not the inftired» is ac- 
countable for any lofs or damage. 

Any perfon who hath laden different forts Qf goods, and 
intends to run part of the ri(k himfelf, or to have them infu- 
red at different places, hath it in his option, 'which of thofe 
goods he will have inferted in fuch or fuch a policy, and may 
chufe from amongft them fuch forts or parcels for himfelf as 
are lead expofed to average, unlefs he makes infurance under 
the general title of merchandife. But then this choice ought 
to be made at the time of taking out the policies, and the 
marks and numbers of the merchandife be therein diftinguifli* 
ed ; for if an infurance hath at the beginning been made un* 
der the general exprcffion of goods, and fome time after the 
infured wants to have it expreflld in the policy, as is frequent* 
ly the cafe, that the rifk is run on fuch and fuch bales, the 
infurer no doubt hath a right to inquire into the caufe of this 
fpecification, ^nd particularly into the quality and condition 
of the goods ; ik^ce, a3 long as they continued infured under 
the general exprefljon of merchandife, and there happened !• 
be on board others of a greater value, a joint obligation fub- 
fifted among the infurers, and none concerned therein ought 
to be prejudiced by fcparating or dividing fuch goods. An 
equal obligation may indeed more properlv be faid to fubfift: 
amongft fuch of the underwriters as had infured the value of 
fuch goods as were brought abro:]^ at one time, and who, pre- 
vious thereto, had underwrote a jpolicy ; for it is certain, that 
if the {hip wherein thefe goods were loaded as to-day fhould 
be burnt at night,' none would infure them to-morrow. The 
rilk of the iniurcrs who firft underwrote ought npt therefore 
to be confounded with that vrhich the infurers of a later date 
muft run, efpecially at thofe places where they anfvvcr for the 
rifks the goods run whilft they are aboard the lighters ia 
their paffage to the fhip, and only thofe infurers who figned 
the firft policy fliould jointlyrun the riflk of the goods in the 
firft lighter, apd fo on, according to the rank and value. It 
.is, nptwithftanding, ordinary in l^pndon to bring all the in- 
*.'■=' •» •• furers. 
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tturersy yho bairc figncd at feparate times for Che accounc of 
one and/the fame perfoo, under the general expreffion of 
mcrchandife, into one common rifk os average ; but confi- 
dering the remarkable difference there may be in the begin- 
ning and dui^tion of the riik> by gooda being iboner or later 
jQiipped and infured, it will be obvious, that this cuftom is nM 
iicmoded in equity. This diftin&ion, however, will only be 
pra&icable in an outward voyage ; for in a voyage inward it 
js impofEble to be particular enough for afcertaining the 
^liBerence in point of time, ^he (hares o(^\ps ought alfo tm 
be particularly denominated, and precifely valued in the po- 
licy, efpecialty when it is not their firft voyage ; becs^ui^ it 
wilt be difficult to prove what their worth may be in fuhfe- 
quent voyages, or what is really loft of the original value by 
tear and wear. 

For if the owner of one^fourth of a veflel, for inftance^ 
values it in the. policy at L/coo, and only gets J., 400 infu- 
red, it is clear, that he ought to be ^oofidered as an infurer 
ibr L. 100 hiihfelf ; and although, in a grofs average, the in- 
Aired'a iharp may be charged but at the rate of L\ 400,^ he 
wiuft nrverth^lefe bear his proportion for L, lOO of that ;^ve;* 
fage, as a joint infurer with the reft* 

. '3. 7i^ iawiages to which the infurer s are liable, 

Thcfc are defcribed in all policies, and may be all or either 
of the following : the ^eas, men of war, fire, enemies^ pi« 
rates, rovers, thieves, jectifons, letters of mart and counter- 
mart, furprifals, takings at fea, arrefts, reftraints, and detain^ 
snents of all kings, princes, and people, of what nation, con- 
dition, or quality foever, barratry of the raafter and mariners^ 
and of all other perils, loflcs, and mi^jForcunes, that have, or 
Ihall come to the hurt, detriment, or damage of the faid 
goods, or any part thereof; and in cafe of aoy lofs or mis- 
fortune, it ihall be lawful to the infured, their faftors, fer- 
^^nts, or affignees, to fue, labour, and travel for, in, and 
about thfc defence, fafeguard, and recovery of faid goods^ oir 
any part thereof, ifc^ 1 .. . 

However, a diftinftion is everywhere to be made between 
the damage that may happen to infured goods on board « 
fliip, and that which occurs by an a£tual ihipwreck; for this 
laft damage is, without doubt, to be made gbod by the intu- 
rers, but the former may proceed from their bad ftowage,br 
their being put in a place expofed to wet, froin a deficiency 
' in caulking of the decks, or otherwzfe; which faults the (hip 
% vjougbit 
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ought to be anfwcrable iFor. But it is almoft become an tini- 
Verfal cuftom for mafters, as foon as they arrive at any port, 
to go on (here aod proteft againft any damage that in the 
Voyage may haive happened to their cargoes, by reciting any 
bad weather they met with : but this fort of prorefts, it is to 
be prelbmed, will not free thie matter from a. further exami- 
nation ; efpecially if the (Owners of the goods have any rca- 
fon to believe that their damage proceeded from the (hip, or 
the fault of the mafter, they may at all times bring him and 
his crew to declare upon oarhv what they knew of the (hip's 
eondition, and in what place the damaged goods had been 
ft owed. 

The (.aftlndia company hire all the fhips they employ in 
thw trade from private people; aod in the charter-party 
there is this general condition, that every Ihip Ihall make 
good all damages that may happen td the goods on board 
her ; and further, that the company ihatl contribute nothing 
to any damage the fliips may recrive, by either cutting or 
carrying away matts, loiing cables and anchors> or any other 
.direful effects of cempefluoos weather ; fo that what general 
truftom hath made a grofs average to be borne by ihip and 
t:argo, falls foleiy on the owners of thofe veffels which the 
tompaoy employw 

Of general or grofs averages. 

Whatever the mafter of a ihip in diftrefs, with the advice 
of his officers and failors, deliberately refohres to do, for the 
prefervatioq of the whole, in cutting away mafts or cables^ 
or in throwing goods overboard to lighten his vefiel, which is 
what is meant by jettifon, or jetfon, is in all places permitted 
to be brought into a general or grofs average ; in which all 
concerned in ihip, freight, and cargo are to bear a proportion 
nal part of what was fo facriiiced for the common good ; and 
it muft be made good by the infurers in (uch proportions as 
they have underwrote. To make this aflion legal, the three 
following paiticulars are eflentially ncceflary. 

1. That what was fo condemned to deftruAion» was in 
coniequence of a deliberate and voluntary confultation held 
between the mailer and men. 

2. That the ihip was in diftrefs, and that fuch facrifice was 
a procedure abfolutely neceflTary to fave the reil. 

3. That the faving the iliip and cargo was actually owing 
Co the means ufed» with that fole view. 

Vol. I. N n If 
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If 2^ dcep-laden (hip be obliged to take out a part of her 
cargo, previous to her puffing fotne Ihoals or flats* which, 
wkhout (iich lightening, would hinder her getting to^her de* 
ftlned port, and the lighters or boats in which the, goods of 
fuch cargo are put ihould peri(b» the owners of the goods fo 
preferved ihall not only remain pofleflcd of dtofe goods, but 
alfo (hall contribute nothing towards the loh of ihe (hip and 
what was in her. This difference is founded on ec^ity. 
The lightening of the fliip was to coofeqtiencc of ft dcliberaic 
and vuluntary determination, and for the good of the whole; 
whereas the lighters being faved, and the dip loft^ was ow- 
ing to an accidents nowife proceeding from a regard to the 
whole, but a cafe iimiliar to the faving goods lying neareft at 
hand when a (hip is run afliorc. Suppoie farther, that a fbip 
running on a bank, throws overboard ail her heavy ftoresy 
and part of her cargo, by which jettifon ihe gets clear, and 
returns to fea, yet proves fo leaky, that 6)e i^ obliged to make 
for, and tak« ilifiter in tbi: next barbour, where,; upon esi;^- 
mination, fiie is found in fo.bad a condition as not to be re- 
paired, aiMl therefore is condemned asunfi^to proceed on the 
voyage ;• in this cafe, notwtthftanding her lois proceeds from 
her having been alhore, yet as fhe got olear b]r the forefaid 
jettifon^, and the remainder of the cargo efcaped, and arrived 
fafe in harbour, that which was fo faved muft coatribuke to 
the lofs of what was thrown overboard. But yet^ whatever 
damage the fhip fuftained by her running aground, or the 
damage or lofs any particular goods fufi^red by this unhappy 
accident, muft be borne by the ihip's owners, and by the 
owners of the goods, without any preteniion of indemnifica- 
tion from- the cargo faved, their redrefs being only againft the 
infurers* The fea-laws of trading»coun tries differ greatly 
in fixing the prices at which goods thrown overboard fhall 
be made good, and for what value thofe faved are to 
contribute. By fome of the moft ancient ftatutes in* differ- 
ent countries, if the.accident which occafioned the general 
average happened before half the voyage was performed, the 
jettifon is tobeefiimated at the price it coft ; but if after, then 
at the price which the reft, or fuch like goods ftiail be fold for 
at the pbace of diicharge, freight duties and ordinary charges 
deducted. The new ordioance of Amfterdain in 1744 feems 
to differ fomething from? this cuftom, faying, that only in 
cafes of detenfions, and ranfoms, the contributions fhall be 
made in thefe two different manners of valuation. Several 
ordinances, -viz, of Antwerp 1563, Hamburg 1603, of 

France^ 
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France, No 733. Lewis XIV. and of Conigfberg, No 8603 
all agree, that the goods faved and loft ihall be rated at the 
markec-priee which thofe faved fell for, and a contribution 
be made accordingly, after deducing freight and charges. 
Bat by another ordinance of Hamburgh in 17311 it is ordain- 
ed, that) in cafes of geiteral average, the goods (hall be efti« 
mated according to thehr tnvoice, with the addition of all 
charges excepting preiuHim of infoFance. Hence arir<;s the 
lollowing queftion, Which ia the jufteft way to reckon the 
goods, according to their value at the place they came from, 
or accoiding to their value where they are landed ? If the 
Ihip arrived in fafety at rfie iJeftined port, wuhout doubt, both 
the goods thrown overboard, and tbofe faved, ought to be 
valued at the price they might have yiekled, or did yield there, 
whether the jettifon was made before they came half wa)( or 
after ; for if the goods faved by this jettifon arrived at the 
place where -they weredeftincd for, and there produced double 
vhat they coft, it would be unreafonabk that one half of fuch 
produce ihould contribute nothing fo what was caft away; 
nor would it, on the contrary, be reafbnat^e to make the 
goods faved, if they come tC( a lofing market, pay for more 
than they produced : or fuppofe they were fuch as fufitred by 
th r r own perifhable nature, what reafon could there be to 
make them contribute advaiortm of their coft? As ther< is 
no law in England that pofitively dlrejls what method is to be 
obferved in thefe cafes, the inAirers as well as the infured are 
bound by the determination of referees. Molloy, in his trea? 
tife dejure maritimo, remarks, that, in his time, the general 
cuftom was, that the goods laved, and thofe loft, were efti- 
mated at the rate which the goods faved fold for, freight and 
other neteflary charges deduced ; which indeed, from acom- 
parifon of tranfadions in cafes of that kind, feems Aill to be 
the prevailing cuftom in England. Accidents maf happen 
that may occafion a eontribiition before the (hip can reach her 
defdined port. When a vcflel hath been obliged to make a 
jettifon, or, by the damages fuffered foon after failing,^ is ob- 
liged to return from whence fhe came, the neceflary charges 
of her repairs, and* the replacing the goods thrown over- 
board* muft b^ proportioned by a general average. In like 
manner, when fhips in time of war are detained in foreign 
portSj and cxpofed to greater expenfes in procuring their re* 
leafe, there is no other way of fettling a contribution for the 
payment of thofe charges btit on the firft coft of the cai^go. 
With regard to fome fort of goods that arrive whither they. 
N n 2 wer^ 
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were bound after a jecttibn, it may be lefs mctm^tmcnt for all 
the concerned to fettle, and make a reparation of the lo£s 
upon the coft of tl^e whole c^rgo, than to calculate upon a 
forced fale, or an inaccurate appraifement. but. uo rule ia 
this cafe can be insuie without exception, or which wiii no^ 
in fome occurrence^, want amenument : for though a law 
may ordaib, that each owner (hall coottibute proportionably 
to the coft of his goods, yet if he can prove thac they were 
fpoiled, or had fallen coofiderably in value after ihtpping, it 
doth not feem equitable to compel him «0 any other cootribuf 
tion than pro rata of what hi^ goods are wopth ac tlie rime of 
fettling the average. Hence tibe ncixr ordinance of iniuraace 
at Amfterdam, wherein there is the foHo^ring claufe : 
" Whereas accident* from whence general averages arife are 
f' fo variable in their circum fiances, that no ordinance cm 
*' <weU provide for them all, che decifion of them (hall be left 
*.* to the coniniiilioners of the ci^amber of infarances, to re-r 
^' gulate apd determine according to law, reafoa, and c* 
** quicy."— — 'In a code$ of commercial laws ena£):ed at fi^. 
boa, anno 173^^^^. 21. treating in what manner grofs aver- 
ages are to be regulated, it iriaid, ^' That the major part of 
*^ the concertied (hall have it in their choice to regulate the 
If value of the goods by the price appearing in the invoices, 
" or by what they fball be computed at by an appraifement 
** made conformable to their current price at the defigned 
V port, ^cg^rd being had to the condition they come in, and 
** their quality ; bur that a repartition ot no part of the aver- 
*^ age {ball be made «>n the freight, withqqt the uiianimous 
f* confehtof all the concerned and the captain.'* 

Sailors wages, paflengers cloachs, money, apd jewels, and 
goods belonging to the kii^g, are generally exempt from 
average-coutnbutions ; but in voyages from Cadiz and Lif- 
bon, where the carriage of gold and filver makes a great pare 
of the (hip's profi' or freight, if a perfon, under the cloak of 
going pafjeng. r, (hould conceal either in his trunks, or abou^p 
his body, any fuch confiderable fuo^ of money or jewels as( 
would not be fuffercd without piiying a freight, he mud, whea 
dif<;overed, not only fati§fy the freight, but alio contribute to 
anyjettifon. It is cuftomary in London, and moft other 
countries, for the proprietors of whatever gold, filver, or 
jewels pay freight in merchant-fhips to contribute to a jetti- 
fon for their full value; and the worth of fuch precious com- 
modities being known, the care of them will be increafed in 
proportioir' to theif worUi, to prevent tht?ir being thrown 
' ' . overboard 
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overtx>afd pron^ifcucHifly with other things ; and hence their 
prefervadon redounds to the comaion benefit* 

The fcyeral particulars th^t are admitted into general or 
grofs averages are as follow* 

1 . All damage that a fhip fuffers in her apparel and cargo, 
in defending her againft an enemy, privateer, or pirate. 

2. Extraordinary pilotage and charges which a fhip fhall 
}>e at in fpringing a leak, or being obliged to take (heker in ^ 
harbour, by having received fomc other damage. 

3. The neceflary expenfes for affiftaqcc to get clear, when 
n (hip is run aground, or the charges of lightening her on 
fuch occafions. 

4. Whatever a matter may have agreed to pay for the 
sanfom of his fhip and cargo to any privateer or pirate when 
taken* 

5. What may be expended in the care and extraordinary 
attendance on either officers or failors wotinded m defence of 
the fhip ; and alfo what rewards may be promifed by articles 
to the widows and children of thofe who may unfortunately 
Jofe their lives in the engagement. 

6. The; ^n;traordinary gratuity which a matter may havo 
promifed to his men, to animate them to a ftout defence or 
falvage of the vcfTcl. 

7. All mafts, cables, and rigging, either flipt, cut, or car- 
ried away; and all fails or other appurtenances torn or fpoiI« 
ed in order to fave the fhip. 

8. All that is thrown overboard, or damaged by a jettifbn* 
for the fhip's fafecy, 

9. The value of any goods or ftores taken away or plun* 
dcred by privateers, or other commiffioned fhips, with a pro- 
mife to pay for them. 

10. Charges occafioned by an extraordinary quarantine, 
and other unavoidable accidents, 

11. Whatever holes are cut in a fhip, in order to have the 
water run out, or conveyed to the pumps, whei;i by fhipping 
a fea fhe is filled. 

12. The fhip's boat, if cut away from its faftenings, and 
fct adrift. 

1 3. The expense of getting a fhip afloat after running a- 
fliore, and that of repairing the damaged works under water 

14. Goods lo(^ by being put into any other velTei or lighter) 
^nd there perifhed, wbeq oiherwifc they muft have bcci^ 
fl^rown overboard^ 

15. The 
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15.^ The charges which a maftcr pays for bringing his (hip 
to a place of fafety on being chafed by an enemy ; or if flic 
laj in a daogerous part, waiting for a fair wind, or convoy. 

16. The charges or lawyers, attorneys, 4/)d procurators^ 
for reclaiming (hip and cargo. Travelling expenfes of per- 
sons concerned in the folicitation ; gratuities given on fuch 
occafions; prote(^s j tavern expeofes at meetings about it; 
podages, commi(fions to merchants or faAors who have the 
^iredkion and care of it ; brokerag/e. 

17. Charges for the hire of anchors and cables, itc. 

18. Lighterage fpr the unloading and demurrage. 

19. Horfc> cart, aod waggon hire when goods are carried 
over land. 

. 20. Gratuities to lords of manors, and proprietors of 
lands, for leave to dig a ihip o(F that is drove aihore abov$ 
iiigh*water mark, either by a Uorm or tide, and the charges 
in performing it. 

21. Coftof repairs to carpenters, blocktnakcrs, fmiths, 
piilmakers, 6c. 

22. Charges of laying in frcflh ballad: ; rewards prorpifed, 
to the failors more than their wages for extraordinary labour 
in the (hip's prefervation. 

23. Interefb, premium of infurance, and commiffion on 
monies difburfed. 

24. Charges of vid^ualling and guarding the (Hip during 
^er detention, wijh coft of infpefting cuft^m-houfe regif^ers, 
to£ndoutwho may be concerned or proprietors. 

Thcfc particulars arc collcfted from the ordinances of fc- 
veral coontries, and Mr. Langenbeck's annotations. 

The fum on which a general average ought to be compu* 
ted, is fixed by examining what the whok Ihip, freight, and 
cargo, if nojettifon had been made, would have produced 
nctt, if they had all belonged to onq perlbn, and been fol4 
for ready money ; and ibis is the fum whereon the repartition 
ought to be made, all the particular goods bearing their nctt 
proportion, neither inorc or lefs. 

J. Of particular averages. 

Ever (incc the year 1749 it hath been the cuftom in Eng- 
land for the infurers to pay no particular average under 3/><rr 
ertf^r. and in mdft places of Scotland where there are infu- 
iaticc-ofEces under 5 per cent. lu Hamburg- general averages 
arc not paid if they do not amount 10 3 percent, but in Lon- 
V : • ^ . ' ^ • -^ do^ 
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don gjpneral averages are always ratis6ed, be they ever fd 
fmall. 'There is. certainty 3l deficiency inalmoA all ordinances 
relative to particular averages, in nor fully explaining wben^ 
^nd after what manntr the damaged (hall be deemed to exceed 
3 p^r cent. For inftance, it in a cheft containing too peces of 
linen, three pieces are deducted for damage, and as fuch al- 
lowed to the buyer, the lofs ought to be recoverable from the 
Infurers whether that cheft was in a policy by iifeU, or a 
xnongft a parcel of an hundred chefts* for why (hould not a 
pcrfon wh6 hath infarcd and paid an equal premium for loot 
cheftsy have the fame advantage as he that is infured but for 
one ^ Suppofe a merchant has ihippcd loi bales of goods from 
No I. to (Oi. of which, on arrival, three bales arc by fca, 
br fome other accident, fo fpoiled as to be worth nothing ; if 
the damiage be calculated as on the whole value of loi bales, 
it will not amount to 3 per cent, and is by moft infurers 
thought not to be recoverable by the infured, efpecially if the 
infurance be made, wiihout cxprefsly declaring in the policy 
the particular fum infured on each bale. It is more than pro- 
bable, however, were fuch a cafe rightly explained to a jury 
of merchants, the infurers would be condemned to pay the 
value of thefe three bales, in the fame nianner as they would 
if it had been cxprcfled how much was infured on each bale, 
or as if the 101 bales had been infured in five different or 
diftinft policies ; in which cafe, fuppofing a bale totally loft 
in each of three of the parcels, the underwriters would cer- 
tainly have been liable for the lofs, as it would have been 
more than 5 per cent. The law or cuftom by which under- 
writers are not chargeable with any particular lofs below 
3 per cent, was no doubt made to free the infurers from the 
vexation of being called upon to make up every frivolous da- 
mage that might happen in a few pieces of a cheft or bale; 
but it certainly would be wrong, notwithftanding an infu* 
ranee ftiould be made under the general expreffion of goods 
or merchandife, to confider each different parcel or kind oh 
goods as a part of the whole, when it may amount to a con- 
fidcrable value: it ought certainly to be confidered by itfelf; 
and if the damage in that cheft or parcel amount to 2per cent. 
of the value of the cheft or parcel the infurers fhould be 
accountable. However, as this may admit of difpute for 
^ant of eftabliflied rules, it is beft for the infured to put the 
i?aattcr part qtxeftion, by explications in the policy. 

6. 0/ 



i88 VARIETIES in t^ROPORTtON. Parr IVi 

6. Of barratry. 

Id London and Antwerp, according to Straciaj and as it id 
cxpreflcd in an Ancona policy of the year J 567, the infurers 
Were even fo eatly as then obliged to anfwer for the barratry 
of the maftcr; and a policy of Florence, of the year 1523, 
alfo comprehends the rifk di harrateria di padrone e di ton- 
irebanda^ di Vineziani^ falv9 de ftiva e dogana. The new 
Stockholm ordinan(!e of 1750, declares, •* That the infurers 
*' alio fhall be anfwerable for all the damages chat may happen 
*' to the iliip and goods through negligence or knavery o^ 
** the (hip and creW| of whatever kind they may be» and that 
^' they mayieek their redrefs againft the mafter." But this 
ordinance makes a diftinAion : for in cafe any good^ ihould 
be miffing or loft, for which a bill of loading hath been Ogn* 
ed, the infured (hall firft have recourfe againft the maker's 
perfon and eftate, and for what falb^fhort in ihefe^ againft 
the fhip and freight ; but if all is not fufficient, he then 
has a right to fue the infurers for the deficiency. The moft 
ancient record that is found in England concerning this 
matter is that in Edward ill's time, where one brought an 
a£Hon of trefpafs againft the mafter for an embezstlemenc by 
his mariners of twenty two pieces of gold, a bow, a fheaf o^ 
arrows, a fword, and fome other things, and adjudged he 
ihould anfwtr. This record was certified into chancery, in 
order to have it fent into the King's bench, to enable the 
plaintiff* to brmg an action upon the lame judgement in any 
placeof England where he could meet with the defendant; 
part of which runs thus: Etpradi5ius Jurdanits vfnitet dicit^ 
fttodleX de Oleron talis eft^ quod ft aliqiia bona et catalla migiftro 
nVcujus navis liberata funt cufiodienda^ unde idem magifler^ pr9 
^ijdem vel pr^ aliqua aha re^ in eadem navifaEfa ntariu capita ilh 
modo magtfter navis tenetur ref ponder e^ non alio rmdo% et fuper 
hac petit judicium Et pradicius Hen. dicit^quod unufquijqu^ 
fnagifter tenetur refpondere de quacunque tranfgrejpone per fer- 

"vientes fuos in navi fuafa^a ; et petit judicium fiiniliter • 

The whole of this is recorded in MoUoy de juri maritimof 
L 1. c. 3. § '6. 

Where a fhip was infured againft the barratry of the ma- 
fter, ^r. in an aftion brought thereupon, the jury found> 
that the (hip was loft by the fraud and negligence of the ma- 
fter; the court held, that if the maftcr run away with the 
Ihip, or embezzle the goods, the merchant may have an ac- 
tion againft him ; for it is reafonable that merchants who ha- 
i zard 
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«ard tkeir flocks in foreign trade^ihauldicciire thcmfelTcsin 
vrhat manner they think proper againfl barratry of the ma- 
iler and all other frauds ; and this muft be intended fraud in 
the maAer, not a bare negleA : and they all agreed that 
^raud is bM*mtrf , though not named in the covenant, but 
cegltgence lOught not. i M^d, r. 230. 131. 

Cambtidgc brought a writ of errour upon a judgement given 
againft him in the common pleas, in an action brought by the 
jilaintiflF upon a policy of inftirance of the fhip Riga Mer* 
fchant at and from Portmahon to London ; and Serjeant 
Braithwayre for the plaintiff in errour infiftedythat the judge- 
ment was erroneous, because the breach was ill affigned ; 
becaufe the policy waS) that the defendant Cambridge &ould 
infure the faid fliip^ among other things, egainft the barratry 
(uf the mailer, and all 01 her dangers, damages^ and misfortunes 
whicfh fhould happen to the prejudice add^damage of the faid 
ibip ; and the breach Kifigned was, that the fhip, in the faid 
voyage, per fraudeni et negligentiam magiftri navis pradiSi^ 
depreffa et fubmerfafuity et totaliter perdita etamtffay et nutiius 
vahris devenit. This he infiited was not within the meaning 
of the word barratry ^ but the breach (hould have been ex- 
prcfe, that the'fhip was loft by the barratry of the mafter. 
Beiides, the oWner of the goods hath a remedy agatnft the 
owners of the Ihip for any prejudice he receives by the fraud 
Or neglect of the mafter i and therefore there is the lefs rea- 
fon the infurer ihoiild be liable. Beiides, if the word barratry 
jliould im^oti fratid^ yet it does not import negle^f ; and the 
faft here ailedged is, that the fhip was loft by the fraud and 
Hegle£l of the mafter. But the tourt was unanimoufly of opi- 
nion, that there was no occaiion to aver the fa£l in the very 
words of the policy ; but if the fa<ft ailedged came within the 
theaning ofthe words in the policy, it is fufficient. Now, 
barratry imports frauds {du Frefneghff. vefbobarratarAyfraus^ 
dolus), and he that commhs a fraud may properiy be faid to 
be guilty of a neglc£t, viz, of his duty. Barratry of a ma» 
fter is not to be confined to the mafter's running away with 
a ihip, and the general words of the policy ought to be con- 
ftrued to extend to loiTes of the like nature, as thofe mcn^ 
tioned before.. Now, loffes arifing from fraud of the mafter 
are of the fame nature as if he had run away with the fhip, 
fuppoling barratry was to be confined to that which it is not, 
becaufe it imports any fraud. The judgement wa§ affirmed, 
April 27, 1724. St ran. 581. 

Vot. L O0 7» ia&w 
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7. Hmu thi damage is to be borne when twojhips runfotdofom 

another. 

Mod modern marine laws ordain, that when two fhips no^ 
wife wilfully but accidentally run fpul of each other, th^ 
ihall equally bear the lofs or damage which eofues. But il' 
the moiety of the damage done to one of them ihould exceed 
the value of what the other can make good, no claim {hall 
extend farther than the produce of the whole ; fo that the 
owners, by giving up what was theirs, are freed from any fur- 
ther demands. The cuftom of dividing the damage tqpallf, 
which happens by fuch accidents on-each fhip, was not here- 
tofore geoeral : for in fome parts an eftimation of both fhips^ 
and cargoes was made^ aod each bore the damagein propor- 
ticn to (heir value. In the 68th article of the laws of Wifhy 
it is thus cxptefied : ''If it happens that by fhips running 
*^ foul of each ocher, one of them with their< cargo be loft 
*^ the goods in both &ip$ fhall be ^praiied, ai>d what is 
*^ loii be rated at fo much in thepound, on the valueofwhsic 
<* each had in, and the fame poundage &all^&eftlculated oa 
** the value of the fliips " 

Molloy* dejuremaritimo^ I. 2. c. 6. f ro. fay«, ** Ifttwo* 
** fliips happen to encounter, and crofs each other,, and the 
** crew fwear their innocence, contribution mui^ be made by 
•* a juft equality ^^c but if one ^erifly, as there can be no me- 
** dium for proportioning thelofs, fo there would be do coh^ v 
*• tribution." ' 

8. Ofpremiums\ . 

The pre mJutn which an ufurcr receives, binds him to ao- 
fwer for all fuch damages and lofles as are exprefTed in the 
policy ; and if the infured pay more than a common pre- 
mium, it muft certainly implyarealbn why more than the 
current premium at the time was given, and an infurer by 
accepting it, tacitly admits it to be a fufHcient coniideratioD 
for any circumftance whatever ; fo that this extraordinary 
premium being proved, allegations of concealments, or un- 
certain rumours of jpetardments, will be of no great weight 
againfl the infured. 

The payment or non-payment of a premium before a lofs 
happens, makes no alteration in an infurance, according to 
the prefeot cuftom, ^s the infurers may infift upon their being 
faiisficd at the time of their underwriting, if they do not in- 
clitie to giv^ credit for it. At London, jtdinburgh., and- 

GJafgow, 
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Glafgow, whfn infurers fign to brokers, and office- keepers, 
it is they only who are to be Uoked on as debtors for the 
premium. 

When an infurer hath an open account direAly with the 
infored for the premium, in cafe of the infured's failure, it ia 
prefumable, that' he haih a prior right againft the goods he 
infured, when arrived, if remaining on board. A cafe which 
ivas decided at Hamburgh, where a bill of lading of goods 
for account of a perfon in France, was pawned by the fac- 
tor to whom they were configned, together with a policy of 
infurance'he had made on them, feems pretty - much cdcu- 
]ftted to confirm thisopinion* The queftion in this cafe was, 
which (hould firft be facisfied, the prcmmm; the loan, or the 
.proprietor ? As it happened that the proprietor had not in- 
fure^d the goods in France, the infurance done at Hamburgh 
IB cafe of a lofs, muft have been recovered, either for his be- 
nefit or that of the lender ; it therefore was but reafonable 
that the infurer (hould be paid his premium prior to both." 
Hence premiums of infurance are a kind of hypothec of the 
goods infured, and bills of lading and policies of infurance 
are but bad fecurities talend money on; becaafe, %c the 
aforementioned goods had been infured elfewhere by the 
Clipper, or -right owner of them, the infurance made by him 
who pledged -eheni wouM not have becA paid on cafe of a 
left. 

In cafe the infurer' fiiils wlwle the infured^s property is at 
ri(k, by the ordinances of moft countries, the infured is at li* 
berty io make infurance de noy^^ and to draw back his pre- 
mium, at leaft to become a creditor for the premium if it 
tiath been paid, and accordingly (hare ^r* rata of whatever 
the bankrupt's eOate prod^ices; but if a total or partial lofs 
hath happened, and been made public previous to the mfurcr's 
failure, the infured can anly claim to be admitfecl as a creditor 
on the in-furer's cftatc. AmA. No 536, Hamb. No 965. 
Stoekh. 'No 1098. 

9. The documents reqmfiu to recover a lofs. 

It is noteafy to enumerate the different proofs or documents 

Tjequifiid to afcertain and recover a lofs. We ihall condc- 

fccnd on a few. 

jt is coaimou foriniurers to afk, 

1. What is infured elfewhere upon the £hip or goods for 
which the Jofs or damage is demanded ? 

O02 2. It 



apa VARIETIES in fROPOKnON Part IV. 

2. It is ordinary to aik for the proteft, which i&a d/sdara^ 
tion upon oath ufuaily made bj the mafier atKl Ibipe of his> 
people, before a juftice notary- public, or conful at any place 
where they fkt& arrive, PettMg f<mh whatever bad weadier 
they met with on the voyage, or any other accident that b»-^ 
fel them i as alio what precautions they took to guard agaiafl: 
the ill coafequences to be apprehended from thofe accidents^ 
wkh the motives they had for going into any other harbour 
than that they were bound to ; which, fort o£ pFotefts are 
now become almoft a mere matter of form, as- a notioa is 
propagated at fome places, that if the mafters negleA proteft- 
ing immediately after their arrival, againft the damages that 
have re(ulted from any « bad weather^ they make tbeoilelveft 
anfwerable for thofe damages that (hall be found in any of the 
goods aboard, from which they believe a proteft frees theod.* 
But this cannot be fufficient to clear them on all occafions. 
It is true, the French ordinance of id8i, ///. lo. de conges e$^^ 
rapports, art. 4, injains^ ** ^hat all mafters {haU be obliged to 
<* make a report wichia twenty four hours after their arrival 
'^ before the lieutenant or judge of the admiralty, of all that 
*< hat!« happened in their voyag^." But it is to be preChmed 
that the intent of this order is only to prevent the making 
any partial declaration &, by not allowing time and room for 
it ; which might have fome weight where the mafter was no 
way concerned, and not when the queftion is, whether the 
damage did not proceed from his own carekfibefs bad ftow- 
^c, or defeA in caulking of his decks ; fort On any appear- 
ranee of fuch n?gk£ts, the proprietors of the goods have a 
right, not with (landing the proteft, to inftft that the (hip be 
viiited and a particular exatnination of the crew taken, how 
and where theie goods were laid. At Hamburg it is the cu« 
flom foon after the {hlp*s arrival, though not juft within' 
twenty four hours, to fend a printed notification to every per- 
fon who hath goods on board; importing that the mafter 
fears his cargo may have received damage ; the intent of this 
is, that all who have goods to receive, may fend to infped^ 
the fliip and the places where they were ftowed, before they 
take them afhore. This is certainly a very prudent prccau* 
tion, and greatly tending to the mafter's jutUfication. At 
London mafters feldom do an^ thing more than to have their 
intentions of making a proteft /noted before a notary-publici 
without giving any information to the peridns who are to re- 
ceive the goods, 6r. 

3. For the Wis of falc, and often for tjie cpftomhoufc- 

■ '- regifters. 



regifters, ta 6n<i out thfi owners wbea infiiraiice it mttAe on 
tM body of a (hip. 

4. For hiik of lading figPied by the toftfter, which are 
u&ally calkd for to prove ao inte reft m goods ; bnc if tkere 
is any apparent reaibn to diftruft their bekig gcnoij^c, ali fuch 
clearances oc regifters from the cuftomboufee as are ordinarilf 
given where the (hip hath been dilpatched, are called for ; aad 
uppn proob of f^jch authority a greater dependence in general 
may be mad^ than upon mere bills of lading ; more efpecial* 
ly upon certificates from thofe regifters which the Spaoifli 
ihips, in the^r Weft India trade* carry alo«>g withthem» and 
of which duplicate|» remain behind in the caftomhoofe. For 
the manner of making fuch a regifter is« that every perAM who 
hath goods to (hip, previous to their embarkation, gives an 
account of their bales and marks, and pays a duty for them; 
either by weight or meaiiire, which is explained in a cocket ; 
and when they pafs the gates, or go to be fliipped, they are 
fearched to fee whether they correfpond with the entry deli* 
vered in, and if they do» each parcel is marked with a cufiom-^ 
Koufe-iiamp, and the cockel ijgned by thefearchers : when 
on board, another fet of vifitors re-examine them, and put 
thieir eamplido upon each cocket, out of all which the gene- 
ral rcgirtct is framed, to go by the fhip, in order to a re-exar 
minatioo by che'KLiog's oncers at the plaeces of unloading in 
America. 

By an ordinance of Hamburg, ^nne^ 1603, itisfaid, that 
every mafter is diligently to ihfpeA the ftowage of the goods 
a6d to take care they be pot expofed to damage ; for if aoy- 
ienfue, or they be dim'miOied through th« mauer's fault, or 
that of the mariners, the forme^ (hall be pbliged to make fa- 
tisfa^ion to the merchai^t for the lame. And it is remarked 
in Lknguebeck's annotations upon this law, that although the 
city of bourdeaux, as well as fcveral others both in France 
and Italy, where wines are (hipped, keep a fet of fworn la^ 
bourers, or ftbwers, to (low goods we.l aboard of ihips, the. 
tnafter is not thereby freed from fupervifing, or being anfwc* 
rablc for the ftowage, as fome of them have pretended, becaufe 
the ftowers muft put them in fucb places as the matter or his 
officers dircd. And the infufficiency of fuch a plea was pro- 
ved in a law-fuit carried on there ' before the admiralty la 
Hamburg in 1725, by Teffier againft Capt. Utctloft. 
' In moft policies the time is expreiT^d wh^n iniurers (hall 
pay in cafe of a lofs> At Hamburgh' where elfe no abandon 
•f efiedb is admitted, the ordinance fays, Nci. 939. '^ that 
*«•'••■ ■■" ' ••when 



29+ VARIETIES in PROPORTION. Part Vf/ 

" iwhcn a (hip bound to a placciri Europe (hall not be heard - 
••of in three months beyond the uTual time for fuch a voy- 
•* age, (he may be confider<sd aslo(V, and theinfured is per- 
•* mitted to abandon (hip and cargo to the infurers, and t« 
*** demand payment of the fums they have refpcftively under- 
** wrote. The infurers (hall be obliged to pay 91 per cmt, 
*• within two months from and after the time fuch abandon 
•* was notified to them, on behalf of the infured, by the bro- 
•* ker, or their di(pa»cher.** And in No, .940. •' That in cafe 
•* fke infurers (hould make any demur to pay within the be* 
** -fore limited time, the infured rrray ftay until fiurtccfi 
** months are elapfed from the time of the (hip's departure 
^* and then the iniurers (hall be obliged to pay looper cent, 
•* without any dedu£lion : and if the infured * de fires in the 
■•• mean while to have fccurity given, they (hall be obliged tt» 
'* give it." Bui whenever there is certain advice that a (hip 
.||i«lpft or taken, and her falvage and recovery defperatc, the 
fan^cfvord^nance dire£(s, No 961. *' That the infurers (hall 
** be obliged to pay at the rate of 96 per ce^it* within two 
*• months from and rfter the time that fuch lofs hath by the 
f* broker been notified t ).them, provided that fuch lofs hatk ' 
** before been proyed by ihe proper find neccffary docu- 
*' menis," 

It is appointed by the ordinance- of Amfterdam, N ^ Slh " 
that a lofs is to be paid within three months after its being 
noticed; by'. that of Copenhagen, N^ ^^^ 259. within two 
months 'after proof ; by the recapilacion des ley'et de Indias in 
Spain, N P 405. within fi^ months after its being duly prov- 
ed, and within eighteen months after the (hip has (ailed, if 
()0 advice is received. At London it is culVomary with the 
iafurance-codpahies, in ft week after the adjuftment of the 
lofs, to pay 98 pet cent, dcdudin-g a half ^^r cent, for prompt 
payment; the private iniurers pay the fame fum of 98 per 
^ent. in a month after the lofs is fettled, and both the one 
and the others, in cafes of falvage and reclaims, are always 
very ready to advance fomeihing to account, for carrying on 
fuits, either updn the reafonablenefs of the thing, or a leo- 
<kr of proper fecurity. At Glafgaw and Edinburgh,, upon 
fettling the lofs, the underwriters grant bills at three months, 
which the infured can fell for ready money, allowing dif- 
count for the time to run. 

10. Of return of premium in cafe of convoy or vuer-infurance. ■ 
It is ordinary, when theioiured expei^s convoy, to agre^ 

for 
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fcr a- certain pfremium without convoy, fomuch thereof to 
be returned in cafe of convoy ; and it is likewife an univcr- 
ial cuftom, that in cafe too much is infured, or infurance» 
made at divers places without fraud/ the firft fhatl ftand good, 
and the laft.infurers fhall* return the premium, kcfeping only 
iper cent, for their trouble of keeping, a book or account of 
it. It ohen happens that goods are infured to come in certain 
ihips e^pe^ed from abroad^ which do not come by them ; and 
as in this cafe no riik is run, the infurers are obliged to re- 
turn the premium as above. Sometimes ihips that have be- 
^un to load change their voyage, and unload again what 
tttiey have aboard ; under which circumftances the infurei9 
are entitled to (bmething more than half ^^r cent, for the time 
the riik continued, though, whilfV the (hip was in port, it 
could be but very fmali. The ordinance of Amftepdam^ 
N ^ 534. allows in fuch cafes to keep i per cent.' And the 
Stockholm ordinance, N ^ 1072. dire£l6, that it fhall be fo 
• much as impartial arbitrators, or their judicial court of in- 
Airances, fhall adjudge. At London it is commonly. infilled, 
rhat all who have infured on goods expected for one and the 
fame perfonV account, without particularifing them, whether 
. ihey be comprehended in one or more policies, and under- 
wrote fooner or later, fhall contribute equally to any lofs, or 
the return of premium,, if over- infured ; which would be 
fight had all the feveral policies been figned before SLny goods 
went on board, but nototherwife. For, fuppofe a perfon who 
. expcAed goods from Jamaica in the fhip Sailfiure to the value 
of L. 5@oo, infures L, 2C0Q> proviiionally at the Loiuion ia- 
fura nee office, under the general: expreffion of merchandife^ 
before he knew of any goods being fhipped, on his receiving 
advice fome time after that the value of L^iooo was gone 
on board, he got L. 3000 more infured by the royal infurance 
company. Now, it would feem plain, that L.ao 00 value 
of the goods firfl fhipped ought to be applied tQ tjie London 
infurance-company, and not mixed with the goods loaded 
lad. For it is poflible that the Sailfure might have penfhed 
in the harbour by ibme accident, with only the firft Ihipped 
goods on board, and before the resolution was taken in Lon- 
: don to iacreafe the infurance, <:onfequently the royal ex- 
change company would not have been comprehended in the 
faid lofs. The ordinances of molV countries with refpeft to 
fhis particular leave room for law fuits, as not being fuffi- 
. ^iently explicit. The laws of France, Holland, Hamburg, 
and Stockholm, ordain, that only the perfoas who underwrote 

one 
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^i$nt md the fanus |>oliey IhaH fkand crpon srn^eqtiaif^tftmg* 
and that the firll figned policy fhall firft ftatid good, ^ich 
likeWiib would admit, lipoo ati appeal to equtty, of idme dif- 
tinAioo. 

When an itiftfrsnte is intHnded to be done abroad, amd nt 
Imme, an eKplanation in th^ policies on both iidei^, whidh 
'ih^ll havethe preference, or ftand good firft, is a very mate- 
'Tiail citfctintftancea, bteaofe this cannot be decided by tbe<iatds 
alone. For inftance, a perfon refidmg in Hvtnbnrgh had %Hb 
tralne of 20,600 rik'dollars, or L. 2400 SUrlihgj «o fhip for 
LKboo, and had actually loaded c^ the firft of July to cfaoe 
valtie of 4000 rsxdollars» -aind tbereopon gave an order of 
that dare to iiis correipondeti^t >in London, 'to geft infurance 
done lor L, 1 000 Stirling^ without any limittttion either in 
premium or circum (lances'; and oh the 4th July he got 
'infured at Hamburg xhc r^smaining L. 1400, of 58334* rht- 
dollars, ahihongh he bad hoc then ibipped^roore than the 
£rft ttieotioned 4000 rix-doilars ; but ihe jth Of July fome 
dreumftantres occurred that induced him t6 alter hisdefign^ 
and fo f^efotveon fhipptngno more: now, the c^ueiy is, who 
•ought to make a return of premium, according to the (enfe 
of the Hamburg ordinance ? To determine this, it ought to 
be coniidered, th^t, notwithftandtng the underwriting of the 
London infurers muft be of a later date than that of the 
Hamburgh infurers^ who Underwrote (he 5th of July, becaufe 
the order fent to London on the i (I of July could not poffi- 
•bly arrive there before the 7th, and therefore the underwri- 
ting in London could not be before that or the next day ; yet • 
it feems evident, that -the infurance in London, though later { 

in date, ought to ftand good befdre that n^ide at Haoiburg : 
for if between the firll of July, that the order for infuranee . | 
was fent to London, and the 4th Of the fame month whea 1 

It was mi^e at Htimburg^ the fhip had been burnt, this lafl- 
mentioned infurance could not have taken place, and cpnfe- 
qucntly that done in London, on the order given on the ift 
of July, muft have borne the entire lofs of thefe firffc-Qiipped 
goods ; therefore the return of premium ought to be tna^c by 
the Hamburgh infurers, notwithdanding ic is faid in the or- 
dinance of that city, No 919. " That the policy which i^ firff 
<« in date fhall firil ftand good." 

II. Qf re-infurances. 

Rc-infuranccs may be as jufti6ablc, and made with ais little 

fcruple as iufurancesj provided the true motives for doing 

2 them 
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them are not concealed. By an a£t of parliament pafled in 
Engliind 25th March 1747, No 1297, *' ** cnadted, " That 
^* ii fhall not be lawful to make re-infurance, unlets the in- 
^' fiirer (hall be infolvcDt, become a bankrupt, or die ; in 
'^ either pf which cafes, fucli infurer, his executors, admini- 
*• ftrators, or affignces, may rc-infure to the amount of the 
^' fum before infured, provided it (hall be exprefled in the 
•* policy to be a re infurance." TheJiberty given in this a£t» 
for the executors of an infurer who dies folvent and in good 
circumftances, .to re-infure^ is very necejQary, and will often 
be done by his heirs to fecure the eftate he hath left, fiut to 
make re-infurances^for infolvent infurers, or for thofe who be- 
come bankrupts* will feldom happen. The infured will na- 
turally take care of themfelves, by making frefh infurances as 
foon as poffible, and not neglect to put the lofs of the princi- 
pal out. of the queftion, when they can do it by only paying 
a new premium. It is highly expedient for the infured, in this 
cafe? not to wait on what is never likely to be done, but to 
do the beft for himfelf by making a new infurance; and fup- 
pofing the bankrupt's adminiftrators were to re-infure» ifn 
lofs happened, as the premiutp of this re infurance muft come 
out of the common ftock, it would feem that the recovery of 
Xuch lofs ought to come to the common benefit, 

12. Of infurance on lives. 

Mens lives with good reafon are and may be infured, to (e- 
cure to a creditor the reimburfement of a ium advanced to his 
debtor for purchaiing a poft or place, out of the income of 
which he may have a Sufficiency, beiides his maintenance, and 
cxpenfcs, intereft, and premium, to pay off yearly a part of the 
capital: however the lender ought not to infure the life of 
the borrower without having his confent. In fome places in* 
furances are not permitted on the lives of perfons at the head 
of government ; as at Genoa, No 155. no infurances may be 
m^d^, fine licentia fenatus^fuper vita pontificisy neque fuper vita 
imperatorisy neque fuper vita regum^ neqite^ceirdinaliumf fleque 
ducum^ principuniy epifcoporum^ neqide aliorum dominorumy aut 
jperfinarum ecclefidfiicarum,/eu fecutarium in dignitat^ conjiituta" 
TMrn. Id London however people may make infurance on any 
one's life without exception ; and the infurers Seldom inquire 
much, if there are good or bad reaions for fuch an infurance 
but only what the perfon'sage is, and whether he beof agood 
conftitution. The common premium on a good life, from 
twenty to fifty years of age, is 5 percent, and from fifty tofix- 
. , .Vol. I. P p ty 
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ty years of age, 6 per cent, per annum. But thcfc premiums arc 
higher than any computations founded on obfervations con- 
cerning the probability of hwman life will wa.rrant.—PcopIe- 
ought by ail means to be prevented from getting infurances 
done with linifter views, efpecially that inhuman one of com- 
mitting murder, to g^in the fum infured ; an inftance of 
which villany happened a few years ago in a London a- 
pothecary, who having got his wife's^ life infured, fooa 
after killed htr. Underwriters ought therefore to inform 
themfelves of the motives why an infurance is required, and 
not to be contented with obfcure, plaufible, or fidtitious rea- 
fons. It is indeed true, that the infurers arc not obliged to 
pay to a murderer convift, as happened in the cafe of this 
apothecary ; yet this does not reftore the life facrifked. A 
great part of the infurance done on Gves in London are for 
people who have certain expectations in revcrfion, after the 
death of fome friend or relation, whofe p>oflcJSions they have 
. :i' mind'in fbme meafure to anticiprate by thefe means. But 
fuch infurances fecm not cafily to be juftified, as they fru- 
ftrate the intention of the bequcather, and frequently overfet 
a good defi^n : and a fine eftate may be foon anticipated by 
this irregular method. 

All ordinances of infurances allow it to be mad& upon the 
lives of captives in ilavery ; but to fubfift no longer than the 
bondage does, or till the perfon be redeemed. An ofSce foir 
the infurance of lives at Serjeants-Inn was ereftcd the 25th 
July 1706, by a charter from Queen Anne granted to the thea 
L'^rd Biftiop of Oxford, Sir Thomas Allen, and others, for 
incorporating them and their fucceflbrs, by the name of the 
** amicable lociety for a perpetual infurance-ofBce," whereby 
they might provide for their wives, children, and other rela- 
tions, ^c, \ and the chief view of the Bifhop of Oxford feems 
to have been, to induce clergymen to fave a premium out of 
their yearly income, for infuring their lives, fo that when 
they died, their families might recover the fums infured^ 
which hath been a comfort to many perfons. — This feems to 
be a good inftitution, and carries in it a view, not the leaft 
bvneficiai for ihofe for which infurances on lives were origin- 
ally defigned. The lives of cattle may likevvife be iniured, 
provided the infurance is made before any reigning diftemper 
hath got amongft them ; in this cafe the value of the cattle 
ought to be afccrtaioed in the policy as well as the period 
when the rifk begins and ends. 

1:3. Insurance 
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13. Infurahce on lotteries. 

It hath fometimes been praftifed, when a lottery was on 
foot, to infure for a certain premium, that a ticket ftiould not 
be drawn a blank ; and if it was, that the infurer fhould pay 
for that ticket a certain fum agreed on. ^n order to have a 
clear idea of the. defign of infuring tickets, it will be proper 
to take notice, that not above one half of the^ tickets in any 
lottery are fairly fold out to the public before \he drawing ; 
that i§, fo as not to come to market again : for a great many 
people buy a quantity of tickets, without any intention of ven- 
turing a fingle {billing in the lottery. Thefe buy at a low 
^price, and when they find an opportunity of felling to advan- 
tage, thc;y bring them to market again ; and if this opportu- 
fOity does not offer-before the drawing begins, they generally 
ii^fure ihcm ; for which purpofe there are a fct of underwriters 
]P7ho open, offices in Jonathan's, and pafte up their names ovec 
their feveralftalls nearly in tjiis manner :**Ticketsinfurcdfrom 
** blanks by A. JS. and company:" their .principal bufineft 
is to infure tickets from blank;, or, in other wor4s, to give 4a 
undrawn ticket for every one that is drawn .a blank, during 
the time they areinfureid. This branch of infuring is calcu- 
lated to fcrve thpfe who. go into the wheel with a number of 
tickets, ,defigning to fell them at a hi2;h. price, if they grow 
icarce, or the great prizes happen to .flay long in the wheel.; 
but whether the infuring tickets in this cafe, or the rilking 
the chance of the wheel, and buying frefh tickets, in the 
xpom of thofe draiR^n blanks, with the money that. is f^ved by 
not infuring, be moft eligible, is a matter ok doubt. 

The price of infurance from blanks runs generally betwixt 
,5 J. and 5/. as the drawing advances ; and it feti off at firft lower 
or higher, in proportion to the number of blanks there are to 
a prize in the fcheme of the.lottery, and as the rifk is leffer or 
greater. This infurance is for real property ; but there is a 
gaming kind of infurance not lefs confiderable than the 

former, and full as profitable. As the gentlemen infurers, 

.previous to the oj^jsning their books, have held a committee, in 
which the niceft calculations have been made, and ^he price 
fixed, with the moderate allowance to themfelves of 25 per 
cent' profit upon the whole : it is a matter of indifference to 
them, whether the perfons who bring a lift of numbers to in- 
t/ure are really poffcffed of thofe tickets Or not, provided they 
comply with the conditions required of thofe who are really 
poffeffcd of tickets j viz, to deliver up the blanks when drawn 
.P p -2 in 
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in exchange for undrawn tickets. I am therefore at liberty 
to carry any indifferent number, or the number of my ticket, 
(if I have one) ; the only difference is this, that in the one 
cafe I give up the blank for an undrawn ticket, and in the o- 
ther I allow the value of the blank, and take either an tin- 
drawn ticket, or if I am no adventurer in the lottery, the 
value of an undrawn in money. Another method of ga- 
ming is to infure for prixes ; that is, to give in any lift of 
numbers whatever, and if any of them arc drawn prizes du- 
ring the time they are jnfured, I receive for every prize fo 
drawn the value of L. 20 prize in money. The price of in- 
furing in this manner is generally from is,hd. the firft day 
to 5 s. towards the ead of the drawing. 

14. Infunmc€ from fire. 1 

Infurances from fire are introduced almofl into every coun* 
try under one denomination or other. At London infurances 
of this kind are obtainable at fuch eafy rates, that there are 
few merchants but chufe to be infured for their own quiet. 
Befides, this premium adds to their credit both at home and 
abroad, when it is known that the great capitals lying ini 
their houfes and warehoufes are thus fecured from the flames* 
Here the premium on brick hoiifes, or goods lodged in tbem^ 
is but 2 i on each 100/, to the value of xooo /• and is. 6 d. 
to the value of 2000 /. excepting where hazardous traded are 
carried on, fuch as (ugar- refiners, didillers, and chandlers or, 
on dangerous commodities, fuch as hemp, flax, fyc. as will 
appear by the propofals and policy of the London infurance«^ 
company. No 1332, which hath taken a very good and ne- 
ceffary precaution, by inferting x)it condition, that whenever 
any houfes are burnt, it fhall be optional to the faid company 
either to pay the lofs or rebuild them. For this takes away 
th^ temptation from all infured leafehoiders of deftroying 
their houfes, as the landlords, and not they, in fuch cafe, 
li^ould be benefited by it, And it is a fimtlar good difpofition, 
that when goods are burnt, the infurers (hall have tt in their 
choice either to make a pecuniary fatisfa{^ion, or to repair 
the damage by a quantity of merchandife, equal in kind* va- 
lue, and goodnefs to thofe damnified or loft, which effedlually 
prevents any iniquitous people, whq' may have a parcel of 
goods on hand greatly fallen in price; :^rpm fetting them on' 
fire, in expedtatiop of recovering from the infurers what 
|hey co^. ^ '• .'. - / 

Decijions 
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Dccijions relative to the foregoing obfirvations. 

I. A having got a doubtful account of his fliip at fea, viz. 
that a {hip defcrlbed like his was taken, infured her w4thotit 
giving any information to the underwriters of what he had 
.heard, either as to the hazard or circumftajQces which m^ht 
induce him to believe his ihip was in danger, if not a^alljr 
Joft.— The infurers brought ft bill in chancery for an kh- 
jundion, and to be relieved of this infurance as fraudulenti 
whidi being found jui^ly alleged, the Lord ChanceUor pro- 
nounced the following decree : ^' The infured hath not deab 
*< fairly with the infurers, in this cafe ; he ought to have dif»- 
*^ clofed to them what intelligence he had of the fhip's beisig 
'' in danger,, in which cafe it is impoffible to think that tht 
*< infurers would have underwrote the (hip at fo fmall a pre<- 
** mium as they had done» but would either not have infured 
f < at all,, or wo«ld have infixed on a larger premium^ fo that 
f ' concealing this intelligence is a fraud ; wherefore I decree 
** that the policy be delivered up with cods, but the premium 
'< to be paid back, and allowed out of the cofts." 2 ^. Abr. 
1635. Weaver contra Fowler. In the following term, the fame 
jpaint yas agaiQ .determined by Lord Macclesfield. 

2. Seaman eontra Fonereau, Eafter term 17431 before 
]L,ord Chief Juftice Lee in the Kmg's-bench, A fleet of (hips 
c2LVixc out of port together, and afterwards anchored ; it was 
agreed aiaong all the captains of the fleet 10 keep company. 
Mr. Seaman^s captain went on board one of the Ihips at an^ 
chor, and th^re dined. In difcourfing at dinner, he faid, his 
ihip was leaky, and abad failer, and that ihe could not keep 
company. After dinner the captain went on board his owa 
ihip, and at night a figna^ was given to fail ; but Seaman's 
daptain intending to get ahead of the fleet> flipped away 
irhen under fail, and arrived fafe on the coaft of England, 

where he was taken by a privateer, ^Thc captain of the 

yeflel in which Sean^an*s captain had dined, apprehending the 
ifhip was foundered, wrote ho^, that fuch a fliip failed with 
them, but that in the night on a fudden his lights disappear « 
ed, and therefore he had reafon to think flie had foundered. 
This advice reached Seaman time enough to make infurance* 
bi^t he concealed it from the undeirwi'iters ; wherefore when 
the caufe came to be heard, although the accident contained 
in the advice did not happen, the Lord Chief Juftice Lee 
gave 2L verdid for the defendant. Strnn. i iS j. x6 Gto. IL 
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3. An aAion was brought upon a policy df infurancc;, 
iKaHng, inter alia, *' That the (aid (hip, 6fc, for fo much 
** as concerned the aflurcds, was and fhould be valued at in- 
^* tereft or no intcreft, free from average, and without bene- 
«* fit of falvagc, without farther account to be given by the 
** affureds for the fame, touching the adventures and perils,** 
l^c. co/rmuni forma, becaufc the infurtrs refilfcd to make fa- 

tisfaftion for the lofs. Thedcfeodant pleaded the general 

iflbc, Non ajfumfit, and iflue was thei eon joined. 

trpon this cale it was clearly taken, at the trial before 'Lord 
t^hief Juftice Lee, without any objeftion or queftion made 
i3pon it, that the plaintiflT was well entitled to maintain this 
:aAion upon the policy of infurancc made in the name of Ca- 
leb Smith, who was the poUcy-brokf r employed to procure 
the infurance, he having, by indorfement lipon the policy^ 
acknowledged and declared, that the policy was made in his 
name, upon the account, and tor the fole rifk and benefit 61: 
ythe plaintiff; and'Smiih was allowed, without any objeflion, 
to prove the underwriting by the defendant, and his^wn in- 
dorfement. In this cafe, the defence infifted on for the defend- 
ant underwriting the policy was, that the plaintiff had .been 
informed by a letter wrote from Carolina, by a fhip called 
the Gcllet^ xo one Mr. Crockat, that the Polly, the iliip'in- 
furied,* had failed ten days or a fortnight from Carolina be- 
fore the (hip Collet, and that the ihip Collet had arrived in 
England about feven days before the infurance made, and that 
4hc plaintiff had not informed the defendant of this ; which 
was iiififled oii to be a fraucf in the plaintiff, fufficient to dif^ 
4:harge the defendant bf this infurance ; it being, as was in- 
fixed, a fettled and eilabliflied rule, that, on making an in- 
furance, all material cifcumftances relating to the adventure 
ought to be difclofed to the infurer, for him to judge upon ; 
and the Chief Juftke allowed this rule, and declared his opi- 
.nion, that the concealment infifted on, was a fufficient cir- 
cumftance to difchargethe defendant from the policy; for he 
faid, that thefd contraAs ail-e made upon a mutual faith and 
<redir, and that to conceal fuch circumiVances, which may 
make any difference in the ;(dventure, is fraudulent : for the 
infurer ought to have the advantage of judgement upon them; 
and that where there is fuch conceafment, the infurance 

ought not to bind. But the defendant not being able to 

make out this faft to the fatisfaftion of the jury, the plain- 
tiff had a vcrdift. 

N. B. In this cafe the infurance was a re-iniurance ; and 

it 
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i t was fald by/ fevcral' policy • brokers, that wh€n policies arc 
made intereflr or no intcreft, it is generally in fuch cafes of 
rc-infurances. Tr. it Com. 148.' i6th December 1743, aT 
Guildhall J book 5. Thurmond, 

4. In the year 1678, one Newnham Perkins and Stoakes^ 
, were owners of a veuel, called the May- flower ketch ; the vef- 
fel coming laden with wines on the account of Firebracc 
and Stone to the ifle of Wight ; Perkins being then in the 
fame place, contrives, with one Joy the mailer, to fell the 
freighters goods privately, and that being efFcded, to go out 
to fea, fome fmall diftance from the ifle> and there privately 
fink the veflel, and pretend fhe ftruck, and then foundered 
through ftrefs of weather. The plot being laid, Perkins 
haftens up to London, and makes a policy of infurance on 
the vcflel j which being done, he remits his orders to Joy, to 
put the contrivance in execution ; who accordingly, having 
difpofed af the bed part of the goods, ftood out to fea-, and 
then with hi§ own hands, by the force of an iron crow, made 
a hole in the hold, and then in the long boat conveyed hinv 
felf and mariners aihore. Joy fends advice of the lofs; and 
Perkins, as if he had known nothing of the matter, demands 
the monies aiTured, with great confidence, and thereupon 
brings an adbion for the fame ; but before the caufe came to 
be heard, Firebracc and Stone bring trover againft Perkins^ 
and thereupon the whole fraud was detected, and Judgement 
given for the plaintijQF; with this further intimation, that if 
the owners proceeded in their aftion on the infurance, they 
muft expeft that their practice and fraud would totally poifon 
k ; fo they thought it advifeable to drop it. Molley, book 2. 
^•7-§S- 

5. The (tip Charming Peggy was ijifured in 1739 from 
North Carolina to Londoii, with a warranty againft captures ' 
and feizures, and in an adlion the lofs was faid to be by (ink* 
itig at fea. All the evidence given was, that fhe failed out of 
port on her intended voyage, and has never Unce been heard 
of. Several witneflcs proved, that in fuch a cafe the prelUmp- 
tion is, that fhe foundered at fea, all other forts of lofTes 
being generally heard of. The underwriter inliftcd, that as 
captures and feizures were excepted, it lay upon thealTured to 
prove the lofs in the particular manner declared on. But the 
Chief Juftice faid, it would be unreafonable to expedt cer- 
tain evidence of fuch a lofs, as where every body on board 
is' prcfumcd to be dead y and all that can be required is the 

heft 
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beft proof the nature of the cafe admits of, which the plain- 
^hath given. He therefore left it to the jury, who fouo4 
the lofs according to the plaintiff's declaration. Straru 1 199^ 
17. Geo, J I. Green ver. Brown, 

6. The defendant infured goods to London, and until the 
fame ihall be fafely landed there. The fhip arrived in the pore • 
Qf London, and the owner of the goods fent his lighter and re«* 
reived the goods out of the (hip \ biit before they reached land, 
9n accident happened whereby the goods were damaged ; for 
whi^ch this action was brought againfl the infurer. For the , 
defendant it wa^ indited on, that the accident happening af- 
^r the owner had taken the goods into his poiTeffiony it was 
a lofb after the inlurance was ended^ To which it was an-* 
. (wered, that if this ha4 been an aAbn againft the mafter or 
i>wners of the Qiip, that would have been of weight, for thef 
were certainly difcharged ; but in thi^ aftion it could be no 
anfwer, for during all the voyage it might as well be faid that 
*|he goods were in the pofTefiion of the aiTured, who took the 
fhip to freight, and whofe fervant the mailer was, to this 
purpofe, as much as the lightermen. . And thefe words are 
put into policies, to guard againft all foists of lofTcs till there 
^is an aAual landing ; becaufe, in the cafe of {hips of great 
burden, that are forced to lie off, there may be a carriage 
for many miles in boats or lighters, and it was in the courfe 
of trade for the owner to fend his lighters. But the* Chief 
Juftice held the infurer was difcharged. ' He faid it would 
have been otberwife had the goods been fent by the fbip*s 
boat, which is coniidered a^ a part of the fhip and voyage* 
And the jury, which was of merchants, exprefBng they 
thought it turned upon that diftin6tion, brought in a verdi^ 
as to this point againft the plaintiff. Strange 1236. i8. Geo* 
II. Sparrow ver. Sarrouthers. 

7. The (hip Succefs wa3 inf^red at and from Leghorn to 
the port of London, ' and till there moored twenty-four hours 
in good fafety. She arrived the 8th of July at Frefh wharf, 
and moored ; but was the fame day ferved with an order to go 
to the Hop to perform a fourteen days quarantine. The men 
upon this>deferted her, and on the 12th the captain applied 
to be excufed going back; which petition was adjourned tp 
the 28th, when the regency ordered her back ; and on the 
30th fhe went back, performed the quarantine, and then fent 
up for orders to air the goods, But before fhe returned, the 
fhip was burnt on the 23d of Auguft ; and now the queftion 
2 was 
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was^ whether the iftftirers were Uaibic ? For the defendant it 
was infixed, that the (hip arriving and being moored on the 
8th of July, and remained fo till the 30th, here was a per- 
formance of what he had undertaken, and his rifk ought not 
to be extended to fo long a time as from the 8th of July to 
the date of burning, the 23d of Auguft. But it was ruled, 
that though the Ihip wa« fo iong at her moorings, yet ihc 
could not be faid to be there in good fafety, which muft 
mean the opportunity of unloading and difckarging; where- 
kt here (he was arretted within the twcnty^four hours, and 
the hands having deferted, and the regency taking time to 
confider the petition, there was n^ default in the mafter or 
owners ; and it was proved, that till the fourteen days were 
expired, there could be no application to air the goods ; 
wherefore the jury found for the plaintiff. Strange 1243. 
19. Geo, II. ff^aples ver, Eames. 

8. Upon the execution of a writ of inquiry, before the 
Chief Juflice, it appeared, that the dcfendat{t was an infurer 
to L. 200 upon corn, the value of which was L^iij ; that 
the corn was fo damaged in the voyage that it fold only for 
L. 67, and the freight came to 80 ; and upon this the que- 
ftion was, whether as the freight, which the plaintiff was ob« 
liged to pay, exceeded the falvage, this was not to be confi- 
dcred as a total lofs ? And for the plaintiff it was infifted, that 
he oirght not to be in a worfe condition than if his com had 
gone to the bottom of the fea ; for then he would have had 
no freight to pay, and now that the voyage hath been per- 
formed, whereby the freight is become due,- he hath a right 
to apply the falvage for difcharging that. It was proved to 
be the ufage, where the falvage exceeds the freight,to deduA 
the freight out of the falvage ; and make up the lofs upon the 
difference. For the defeiidant it was infixed, that as his in- 
furance ^vas upon the corn, and the whole did not perifh, he 
ought, in making up the lois, 00 dedu£l the ialvage : but no 
inilancc could be fhown, on either fide, ^ of an adjuftment 
where the freight exceeded the falvage. The Chief Juftice 
was of opinion, 'that fince it was ulual to dedu<St the treigh 
when the falvage exceeds it, the plaintiff was in this cafe 
wherein it fell fhort, entitled to have it cotifidercd as a tota 
lofs, and the jury found for the plaintiff accordingly. Strange 
1065. 10,. Geo, ll. Bajifield ver. Brown* 

9. The plaintiff infured on fhip and freight at and from 
Jamaica to Uriftol. A cargo was ready to put on board, but 

Vol. I. , Q^q as 
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as the (hip was careening in order for the voyage, a fuddea 
tempeft arofe, and ihe and many others were loi^. Th« rig- 
ging and part of her were recovered an4 fold, and the defend- 
ant paid in to court as much as upon an average he was 
liable to for the lofs of the fliip. But the plaintiff in(i (led to 
be allowed L. 6co for the freight of the (hip, which ihe would 
have earned in the voyage, if the accident bad not happened. 
But as the goods were not a£tualiy on board, fo as to make 
the plaintiff's right to freight commence, the Chief Juftice 
held he could not be allowed it. K^^Cea. II. Strange 125.1. 
Tongue ver. fVatts. 

10. A bill in chancery was brought for relief againfl a 
verdift and judgment given in the cofurt of common pleas^ 
upon a policy of infurancc, and to have an iojunftion to ftay 
cxeauion upon the judgement. The cafe appeared to be, that 
the (hip infured was taken by a Spanifh privateer; and that 
after it had been carried infra hqftium praftdia^ it was retaken 
by an EngliOi privateer. It was argued for the now plaintiff, 
who was the defendant at law, that although, by the law of 
nations, the firft capture of the fhip, and its being infra ha- 
fiium praftdioy had abfolutely diveded the right of the origi- 
nal proprietors, yet that now, by the ftatute made in the year 
1740, it is otberwife, being thereby provided, that if the 
ihips of our Ei^lifli merchants (hould be taken by an enemy, 
and afterwards retaken by any of his Majefly's fubjeds, that 
the right of the original proprietors in fuch fhips fbould be 
referved, on their paying one moiety of the value of fuch 
ihips to the recaptois for refalvage. Upon this it was argued,, 
that the verdi£l and judgement are unjuft, in regard that the 
whole infurancc money is given in damages, when it appears 
that the plaintiff at law, upon payment of half of the value 
of the (hip, might recover it back, and therefore that half 
of the infurance money ought only to have been given in. 
tlamage^ upon which the ii;jun£tion prayed by the bill was 
moved for. On the other fide it was infilled, that this was 
a right verdict, and that the iniured were not to be put to the 
delay, expenfe, and trouble of afcertaining the value of the 
fliip, in order to recover it back, upon payment of one 
moiety of the value to the captors; that for recovery thereof 
the iniurers might {land in the place of the infured, and make 
ufe of their names, which had been offered ;. that they did 
not pretend to oppofe fo much of the bill as fought this, but 
iallfted, that this could be no ground for granting the injunc- 
tion prayed: that this point hath been debated before Lord 

Chief 
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Chief JufficcWHlcs, upon trial ofthciBue at Niji prws, 
■who had declared his opinion, that this right of falvagc ought 
not to precltfdc the infurcd from their recovery upon the in- 
furancc till the falvage fhould be fettled : that the defendants 
the infurcrs would be entitled to ftand in the place of the in- 
jured, to make what advantage they could of the falvagc. 
Lord Hardwicke Chancellor being of the fame opinion, retu- 
fed to grant the injun6kion, and faid, that the damage in re- 
covering the falvage is as much a part of the infurance as the 
ftip itfelf. Di£f. trad. 6 com. 148. Mich. 18. Geo. II. Prendlg 
-ver.^Hartly. 

11. A fliip infured was in her voyage feized by the go- 
vernment, and converted into a firelhip; the queflion was, 
-whether the infurers were liable ? Holt Chief Juftice thoughc 
it was within the word detention^ but the caufe was referred. 
« Salk. 444. 

12. In a cafe on a policy of infurance upon Non ajfwnfit 
4)leaded. The cafe was, Mr. Crifp being at the Weft Indies, 
fent a letter to Bates to infure goods on the Mary galley of 
St.Chriftophers,Capt. A. Hill commander, at London. Bates 
carried the letter to Stubbs, who writ policies, and he by 
miftake made the infurance on the Mary, Capt. Hailewood 
coo^mander, be. This policy thus made was fubfcribcd by 
the defendant. The Mary galley was loft, and then Stubbs 
applied to the infurers to confcnt to alter the policy, to which 
they agreed, and the miftakc was rciElificd. It was objefted 
at the trial, that the Mary was a ftouter (hip than the Mary 
galley, and that the infurers ought to have an increafe of 
premium for the alteration : but it was held by Holt Chief 
Juftice, that the adtion well lay, and that the miftake might 

be fet right, and that Stubbs was a good witnefs ; and he ci- 
ted this cafe which happened when Pemberton was Chief Ju- 
ftice: An infurance was made from Archangel to the Downs; 
and from the Downs to Leghorn, but there was a, pa role- 
agreement at the fame time, that the policy fliould not com- 
mence till the fliip came to fuch a place. It was held the pa- 
role-agreement fliould not void the writing. % Salk. 444. 
D^c. 3. 1703. Bates ver. Graham if alios^at GuildhalL 

13. JJfumJtt xx^on a policy of Infurance, where the de- 
fendant infured the plaintiff intereft or no intereft;, againft ail 
enemies, pirates, takings at fea, and all other damages what- 
io^^^t. A;id upon trial it appeared, that the fhip was taken 

Q^q 2 by 
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by m pirttc of SwcMao, aad was in his poflUfion for nine 
days^ and then retaken by an £agU(h man of war, and after 
the fait comnieoccd brought into Harwich. AAdthcqucftioa 
~ was* whether in fuch cafe the defendwt was refpoQbk ? It 
was relcrved by the Chief Jufiice for the opUuoa of the 
court ; and after argument by Serjeant Whiteacrc for the 
plaiotiiF, and by Dr. Henchman for'the dciendant, it was 
determined for the plaintiff. For although it was obje^ked, 
that the iofurer was only refponfible where the plaintiff had a 
property, and that the term of iofuring intereft 6r no iotereft 
wal introduced fince the revolution ; yet it was faidt that fuch 
infurance was good, and the import pf it b, that the plaintiff 
has no ocafioa to prove his intereft^ and that the defendant 
cannot controvert it. ^ 

And though the fhip was here retaken, yet the plaindff re- 
ceived a damage^ for his voyage was interrupted ; and the 
queftion is not, whether the plaintiff had his ihip, and did 
S)Ot lofe his property, but what damage he fuftained. Camyns 
^60. AUck. 7. Ce9. 1. Depaba vtr. Ludlow. 

Fnnch ordinance ofi6ii^ concerning infufances, 

1. TO all our fubjcfts, and even to foreigners, wp al* 
low to infure, and have infurance made, in our dominions^ 
on (hips, goods, and other effe£ls that may be carried by 
fea, or navigable rivers; and to the infurers, to ftipulate 
and fix a price, for the confideration whereof, they taikc os 
themfelves the riQc. 

2. The contradl called the policy of infurance^ {ball be 
drawn up iq writing, and may be executed as a private 
deed. 

3. The policy (hall contain the name, and the place of 
rcfidence of the perfon who has the infurance made, whe- 
ther he be the proprietor of what he infures, or afts as a fac- 
tor; the cffcfts whereon the infurance iliall be made; the 
name of the veflef, and the mafter; the place where the 
goods have been or fhall be laden ; the pprt whence the 
Slip fhall depart, or is departed, where flip ftiall load and 
%inload, and thofe (he may touch at; when the rilk fliall 
begin, when end ; the fum infured^ the premium or co(t of 
the infurance ; a declaration that the infurer or infured* a- 
gree to fubmit to arbitration, any difference that may arife; 
and generally, all other cla\jfes aqd conditions ijrhich they 
may have agreed to infcrt. 

4^ Never- 
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4. Ncvcrthclefs, inforaace nay be m^dc widioot dccla- 
ling the name of the mailer, or the vefiel, or cargo, which 
may Come ioco Europe, from Turkey, the coaft ot Africa, 
or other paru of the world, provided that the name of the 
perfoQ to whom they may be configncd» be declared in the 
policy. 

5. If the policy do not fix the time when the riik ihaH be* 
gia and when end, it ihall be ^ as let forth in the 13 arti- 
cle of the chapter relating to bottomry- contracts *• 

6. The premium or coft of the infurance fhall be paid in 
full, upon underwriting the policy; but if infurance be 
made on goods put and home, and that the £hip being ar- 
rived at the outward-bound port do not return, the iniurer 
ihall repay one third of the premium, except it be otherwife 
covenanted. . 

7. Infurances may be made on the hull and keel of a fhip« 
empty or laden, before or on the Toya^e, on viAualliog, and 
on goods jointly or feparately laden in a (hip of defence, ob 
notfo; alone, or in company with other Teflels; cut or 
home ; tor a whole voyage, or a limited time. 

'8. If infurance be made on the hu]l and keel of a (hip, 
her tackle, apparel, filling, and viAualling, or on a part 
thereof, the valuation fhall be made in the policy. The 
infurer, neverthelefs, in cafe of fraud, may infift upon a new 
valuation. 

9. AUfeamen.pafiengers, andothet-Sy may have infurance 
made on themfelves agamft flavery : In this cafe the policies 
ihall contain the name, country, place of abode, age, and 
quality of the perfon whereon infurance is made; the name 
of the (hip, of the port the departs from, and whither fhe 
is ultimately bound ; the fum which fliall be paid in cafe of 
capture, as well for the ranfom, as for the charges of re* 
turn ; to whom the money ihall be paid ; the penalty for 
non-payment. 

10. We forbid making infurances on the lives of any pejr- 
fons. 



• The article alluded to is as follows : If the time the rifle fe 
to continue, l^e not (lipulated by the contract, with regard to the 
veflbl, tackle, apparel, and vi<5laAlling, ic ihall begin and rua 
from the day (he (hall have failed, till (he be at anchor at her in- 
tended port, and there moored to the quay . And as to the goods, 
the ri(k runs from the time of their being (hipped, or in the light- 
er* to carry them pa bqard, pntil they arc landed. 

~ II. Thofe 
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11. Thofc, however, who 4hall redeem captives, may in- 
furc on them the price of their ranfom, which the infure^ 
fliall pay, if in their way back, they be retaken, killed, drown- 
ed, or if they die otherwife than by a natural death* 

1 2. Women may lawfully engage themfelves, and their 
dowers, to get their hufbands out of flavery. 

13. He who, on a wife's refufal, and being juridically au- 
thorifed, (hall lend money for the ranfom of a flave, (hall 
have preference of the wife on the hufband's cffcfts, except 
in reipcft to her dower. 

14. Minors with the advice of their guardians may do the 
fame to relcafe their fathers from flavery, and they fliall not 
have any preteafions for reflitution. 

15. The owners of (hips, and the mafters, fhall not have 
infurance made on the freight their vcffcls may make; nor 
ihall the merchants on an expeSed profit on their goods, nor 
lea- faring men on their hire. 

16. We exprcfsly forbid thofe who may take ^p money 
on bottomry, to have infurance made thereon ; under the 
penalty of the fame being declared invalid, and of corporal 
puniihment. 

17. The lenders on bottomry, under the fame penalty, 
" ' ihall not infure the profit on the fum lent. 

iS. The infurcd fhall always run one tenth part rifk of 
the value of the effects laden, except in the policy it be ex- 
prefsly declared, that the whole is to be infured. 

19. U the infured be on board the fhip, or be the owners 
of her, though they declare that they infure the whole, yet 
ihall they be obliged to run one tenth part of the rifk. 

20 Ii fhill be lawful for infurcrsto have reinfurance made 
on the tffedls by them infured; and to the infured, to have 
infurance made on the coft or prcmitim of the infurance, and 
the foLvability of the infurers, 

21. The preiriums of the reinfurance, may be either more 
or ieis tliaia tbofe of the inAirance. 

22. We forbid making any infurance or reinfurance on 
goods orcfFtfts above their value, in one or more policies, 
tinder the penalty of fuch infurance being invalid, and cpa- 
^fcation of th€ goods. 

23. If nevertiielcfs a policy be made, without a fraudulent 
intention, wherein the valuation of the effefts exceeds their 
real worth, that policy fhall be valid to the amount of their 
intrinfic value; and in cafe of lofs, the infurers fhall be an- 
iwerable for the fame, each in proportion to the fums hf 

them 
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thein underwrote; as alfo to recnm the premium of the fur^ 
plus value, retaining hsiliper cent, 

24. Moreover^ if there fhould be feveral policies made 
without a fraudulent intention, and the firft policy amounts 
to rhevalue oftheeffe^s laden, it ihall alone hold good. 
The other idiurers ihall withdraw their infurance, and return 
.the premium, keeping half per cent, 

25. In cafe the firft policy £bould not contain the amounc 
' of the eSeOis laden, the infurers on the fecond fhall be an- 

fwerablc for the furplus. If there be effcds laden to the 
.amount of all the iniurance made, then, in cafe of lofs of 
a part, it fhall be paid by all the infurers. fo much per cent* 
on what they have underwrote. 

26. Infurers ihall be anfwerable for all loiles or damages 
which ihall happen at fea by tempeft, ihipwreck, i^randing, 
running foul of other ihips, changing the courfe^ or the 
.voyage, or the fhip; jettifon, fire, capture, plundering, 
detention of princes, declaration of war, reprifals, and ge- 
x^rally all other accidents of the fea. 

27. However, if the change of the courfe, the voyage, or 
the ihip proceed from an order of the infured, without the 
corifent of the infurers, they ihall not be anfwerable for* the 
riiks. Moreover, this ihall likewife hold good in regard to 
all other loiTes, or damage, which may happen by the aA or 
fault of the infured ; nor ihall the infurers be obliged to re- 
turn the premium, if they have begun to run any rifk. 

28. Nor ihall the infurers be anfwerable for the lofs or 
damage that may happen to ihip or goods, through the fault 
of the mailers^ or mariners, if by the policy they be not lia*- 
ble to the barratry of the mailer. 

29. The lofs, diminution, or wade, that may happen 
from the periihable quality of any thing, fhall not fall on the 
infurers. 

30. Nor ihall they be anfwerable for pilotages, warping 
• in, cuilomhoufe^dues, reports, anchorages, or any 01 her 

dues or impofitions on ihip or goods. 

31. In the policy ihall be fpecified thofe goods that are 
fubjedt to leakage ; without which the infurers ihall not be 
anfwerable for the damage that may happen to them by 
ilorm ; except the infurancc be made upon returns from fo« 
reign countries. 

32. If an mfurancebe made and particularifed to be on 
fevcral ihips, and the whole of what was to be loaded.be put 
in. one (hip, the infurcr ihall not be anfwerable for more 

than 
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than he majr ha^ undkrwroie on the particuhr Aitp, though 
all the others ihould happen to be toft, and he (hail recuna 
the premium of the overplus, referving half ^^ emt. 

33, When the mailers of Tef&ls have orders to touch at 
4iffi»rent ports, the ia(urers ihail not be liable to accidents 
that may happen to goods on fhore, though they were 
deftined for the cargo of the fhip 00 whkb they underwrote^ 
and (he was in port to take them in, except there be a par* 
ticular agreement in the policy. 

34* If iofttrance be made for a fined time, without de- 
claring the voyage, the infurer, when that term is elapfed^ 
is free from his obligaiioo, and the infured may get a new 
infu ranee done. 

35. But if the voyage be declared in the policy, the in- 
furer (hall run the whole rKk of the vojage, provided that 
there be an augmentation of premium, in cafi: the voyage 
he longer than the time limited. In cafic the voyage be itfs, 
the iofurers (hall not return any premium. 

36. Infurers (hall be exempted from the riik, yet (hall get 
the premium, if the infured, without their con(ent, fend a 
fliip to a port at a greater diftance than what is mentioned 
in the policy, though it be in the fame courfe ; but an io- 
fbrance (hall fully hold good, if the voyage be only (hor- 
tened. 

37. If by the infured, the voyage be broke before the de- 
parture of the (hip, the infurance (hall be made void, and 
the infurers return the premium lefs one half ^r a^nf. 

38. We declare void the infurance that may be made a(ter 
the (0(5 of the arrival of things infured, provided the infured 
knew, or could know the lofs, or the inlurers the arrival be- 
fore the iinderwritiog of the policy. 

39. It (hall be prefumed, that the infured knew of the 
lo(s, and the infurer of the arrival, if the news thereof could 
have been brought from the place of the lo(s, or of the ar- 
rival, fince it happened ; reckoning at the rate of a league 
and half in an hour, csficlufive of other proofs that may be 
alleged. 

40. If, however, the infurance be made on good or bad 
pews, it (hall fubfift, except it (hall be proved, exclufive of 
the allotted time of a league and a half in .an hour, as 
above ; that the infured knew the lofs, -and thiJ inrurcr 
the arrival of the vcflel, before the underwriting of the 
policy. 

41. The infured, if it be proved againft him, (hall repay 
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CO the iofurtr wbtt be mttj have received^ and double pre- 
iniuQ3« ^ And if proof be made agamft the inforer, he fiiall 
repay the premiutn, aad twice that fum to the iofured* 

42. When the iofured fhall recei?e advice of the loft of a 
fliip, or of goods iahircd, of the detention by princes^ aini 
of any other adcidcnts for which the infurers are ani werable, 
he £haU forthwith fignify and make known the fame to them» 
pfotefting that he ihall make a ceffioa or abandon to them 
at a proper rime. 

43. The infured may, inftead of fuch proteftations, at once 
make his ceffion or abandon, and fummons che iniurers to 
pay the fum iniured, as ftipulated by the policy. 

44. If the term tor p^yuient be not fixed by the p<^licy, 
the infurer fliaU be obliged to pay the insurance |iQ tht:ee 
months after in«Hnation of the abandon. 

45. In ca(e of ibipwreck or ftranding, the infured may 
endeavour, and work at the faving of the goods, without 
prejudicing himielf as to any ceffion or abandon which he 
may afterwards make; he {hall alfo be repaid his charges, 
the account of which ihall be credited on his oath» to the 
amount of (he value of what may be faved. 

46. No ceffion or abandon fliall be made, except in caft 
of capture, (hipwreck» flranding, detention by princes, or 
^be entire lof:» o** the goods infured ; and all other damages 
jhail be reputed to be average, which ihall be fettled between 
the infurers and the infured, according to their feveral con* 
ceros. 

47. No ceffion or abandon ihall be .made of a part of 
any concern or intereit, and the remainder kept ; nor ihaH 
there be a demand for average, except it exceed one ftr 
cent. 

48. All ceffions, or abandons, as well as all demands ia 
virtue of the policy, ihall be made as follows : 

In iix weeks, tor Ic^es happening on the coails of the 
ccHintry where the infurance was made. 

In three months, in other provipces of our kingdom. 

In four months, on the coaii of Holland, Flanders, and 
England. 

In a year, in Spain, Italy, Portugal, Barbary, Mufcovy, 
Norway ; and m two jfcar*, for the coaiis of America, the 
Braiils.. Guinea, and other cliflant countries. When theie 
terms ihall be elapfed, die infured*s demands ihall not after- 
wards be admitted. 

49. On Che detention by princes^ the ccflon or abandon 
Vol, L R r ihaU 
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ihall Dot be made before fix months^ if it happen ia Europe, 
or in Barbary ; if in a more diftant country, in a. year ; 
both to oommenbe from the day of the notifying this detenr 
tion to the infurers. The noa-admittance of the infured's 
demands in the preceding article, (hall ouly, after thefi: terms 
dapfed, take place. 

$o. Nevcrthelefs, if goods detained be of a perifhablc 
nature, the ccfiion op abandon may be made after fix weeks, 
if they be flopped in £urope, or in Barbary ; and after three 
months, if in a more diftant country, from the day of the 
ootificayon of fuch detention to the infurers. 

5 1 . The infured (hall be obliged^, during the terms men* 
tioned u» the two preceding articles,, to ufc their utmoft di- 
ligence for the clearing or uking off the detention. And 
even the infurers themlelves. may do the fame if they think 
fit. 

52. If a fliip be ftopt by our orders,, in any of the ports 
of our kingdom, before the voyage be begun, the infured 
fliall not, on account of this detention, abandon or cede their 
effects to the infurers. 

53. The infured ihall be obliged, when he makes his 
^ceffion or abandon, to declare all the infurances he may 

have made, and what money he may have taken on bottom^ 
ry, on the effects he has infured ; under the penalty of invar 
lidating his infurances. 

54. if the infured Ihall fecrete either infurances, or botr 
tomry-contrajts, and that thofe, together with what he may 
have declared; do exceed to the value of the effcdb infured, 
the infurances (hall be void, and the infured obliged to pay 
the (um borrowed, though the (hip be taken or loft. 

5;. Moreover, if he fues for the payment of the fum in*- 
fured, above the value of his eSc&s or intereft, he (hall be 
exemplarily puniihed. 

56.^ Infurers on a cargo (hall be obliged to pay the Turns 
by thecR underwritten, only to the amount of what the in«- 
fured (hall prove the (hipping and the lofs of.^ 

$7. The proofs of tlie (hipping, and lofs of the eSc&s in- 
furpdv (hall, immediately after the notification of the cefiioa 
or abandon, be communicated to the infurers ; who, before 
fuch notification, (hall not be liable to be fued for the pay- 
ment of the fums infured. 

58, Nevcrthelefs, if the infured receive no news of his 
fliip, he may, at the expiration of a year for common voy- 
ages, reckoning from the day of the departure^ and after 
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two years, for thofe at a greater diftance, make his ceffion 
or abandoa to the infurcrs, afid demand paymeixjc, without 
being obliged to produce any certificate of the lofs. 

59. Voyages trom France to Mufcovy, Qreenland, Ca- 
nada, Newfoundland, ks iflapds and banks, and other coafts 
and iflands of America to.Cape Verde, and the coaft of Qui* 
nia, and all others which may be made beyond the tropic, 
jhall be reputed long voyages, or at a great d^anccu 

60. After the ceffion or abandon is made, the effeAs in- 
fured ihall belong to the infurer, wh(X ihall not, under the 
pretence of waiting for the return of the (hip, put off the 
payment of the fums infured. 

61 The infurer (hall be allowed to produce proofs againft 
any documents the infiired may give^; neverthelefs, he (hall 
in the mean time pay the fum by him underwrote, upon the 
infured's giving fecuriiy. 

62. Tlie maftcr who may have infurance made On goods 
loadcn in his vefleU &all, in cafe of lofs^ be obliged to prove 
the buying of them, and produce a bill of loading ligned by 
the purfer or mate. 

63. All feafaring men who bring goods from abroad to 
France, and there have infurance made, fhall be obliged to 
leave a bill of loading in the hands of the coaiul or his chan- 
cellor, if any, where the goods are loaden; if no conful^ 
then in the hands of a reputable French merchant. 

64. The value of goods (hall be proved either by book or 
invoice ; if not they (hall be eflimated according to the price 
which was current at the place when and where (hipped, in« 
eluding all cuftoms and charges till on board, except in the 
policy a valuation of them beinade. 

65. If the infurance be made uponTeturn from a country 
where trade is carried on by barter, the valuation of thole 
returns (hall be made on the coik of thofe given in barter, 
adding thereto all charges. 

66. In cafe of capture, the infured may ranfom their ef" 
fefl;s, without waiting for orders from the indirers, if they 
could not advife them of it« They however (hall be obliged 
to let them know afterwards in writing, what fum was paid 
ibr the ranfom. 

67. The compofition for the ranfom, the infurers may 
take on themfelves in proportion to their concern ; in whtcn 
cafe, they (hall be obliged to declare immediately, that they 
will contribute towards the payment of the ranfom, and will 
i*un the rifk of the return ; if not, they (faall pay the (urn 
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bf them infured) and ha^c no pretenfions on the effe^ rant 
Ibmed* 

68. We prohibit all police-clerks, fecretarics of infurance* 
chambers, notaries, or brokers, to have polices underwrote, 
in which any thi> g is leh in blank, under the penal7 of coiis 
or damages ; nor fhall they be conct i ncd in iofuranccs di«> 
re^Iy or indireAly themfelveSy or by other perions, or take 
any ceffion of the rights and intereft of the inlured, Under 
the penalty •f five hundred Hvres for the firil time, and in 
cafe of rccidivation, to be deprived of their employment : 
which penalties (hall not be in any manner moderated. 

69. We inj )in under the above penalty, ihatvthey keep 1 
proper regifter marked on every leaf, by the lieutenant o{ 
the admiralty, w4ierein they (hall keep an account ot the po- 
licies they (hall draw up. 

70. If in the policy there be a declaration that any difputf 
ihall be left to arbitration, and one of the parties demand 
arbitrators before any litigation be begun> the other par^ 
(hall be dbliged to agree to it ; and refufing to name them» 
the judge (hall do it. 

71. In eight days after the arbitrators are named, the par- 
ties (hall produce their documents, and in eight days after 
that, (hall fentence be given. 

72. Such awards by arbitration (hall be regifiered or- ra- 
tified in the court of the admiralty where they were made. 
We prohibit the judge thereof, under any pretence whatfo* 
ever, to take cognifancc of the merits of the caufe, under 
pain of nullity, and the penalty of damages and cofts. 

73. Any appeal from an award by arbitration after thq 
regiftcHiig thereof, (hall be to our parliaments, where, 
until the amount of the fentence be paid, it (hall not be re- 
ceived. 

74. If fecurity be given to the judges who regifter the fen« 
fence of arbitration, the fame (hall be executed, notwith* 
itanding the appeal. 

Ordinance of infurance and overages cf the city of Amfierdam^ 
of the year 1744. 

Whek^s the worfhipful gentlemen of the judicature of 
the city of Amftcrdam, have cxpcHenced, that fincc the 
publication of the ftatutes or ordinances of infurance and 
averagtcs, and the amplifications thereof, many alterations 
have from time to time happened in trade \ whence fundry 
' . matteirs 
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matters and artktes require to be alter«cl» eipkiintd^ or 
amended : therefore the laid gentlemeD, after advice takM 
concerning trade, infuranceS) aod averages, and on the in* 
foroiatioQ of many . eminent merchants and undcr#ritcrs, 
have thought proper, by virtue of the privileges of chie cityv 
and of the letters of grant, approbation^ and confiriHatioa 

? granted, ex abundant if by their High Mightinefles to tbi 
aid city, on the 17th of July 1612, to confirih, enlarge 
and explain the aforefaid ordinances, and the amplificatioiii 
thereof ; and farther to ordain/ enaft, and ]fi(litute» as ]ff 
thefe prefents is ordained, eha£led« and inftitutcd, that ia 
matter of infurances and averages' henceforth ihiU b« ob» ' 
ferved and regarded what here follows. 

1 . Firft, it is ordered* that all ftiputatioiM or Ctinditionf 
inferted in any policies of aiiurance which are contrary to 
this ordinance* fliall be deemed void* and of no value, not* 
withftanding the contraAing parties flipuld renounce all be* 
nefit from this ordinance^ 

2. The inftrument of aflurance*policy, is to contain th< 
name of the (hip, that is to fail or depart from theTe coun* 
tries, to other countries or kingdoms^ or that is expcAttd to 
come from any foreign parts to thefe or other countries and 
kingdoms ; and likewife the name of the captain, or mafterf 
that {hall have the command of the ibip» unlefs the fame bd 
not known : in which cafe it inuft be mentioned id the ^» 
iicies ; and the name of the pcrfon that gave the order or 
advice muft be exprciTed, together with the date of the letter 
of advice, in which the order is given, under the penalty of 
being of 00 value ; and no return of premium it to be de** 
manded of fuch an aflurance, unlefs the names of the flxip* 
per, or whomfoever elfe has the dircAion, as likewife tha 
name of the parties to whom the goods go configned, are 
exprefled ill the policy: and in that fame ififtrument ar« 
likewile to be mentioned the. name of the place where the 
faid fhip or fhips are iq be loaded, and where they are bound 
to ; likewife under the penalty, that fuch an obligation of 
afTurance fhall be void and of no effeA, if the fault pr^eed^ 
froth the party that is inifured : but otherwife the afliircd if 
to feek his redrefs from the perfon that drew up the inftru« 
mem, for fo far as the defeA ol^ fault lies with him ; pro- 
vided, however, that, with refpefl to the place of {hipping, 
jt (hall only be neceflary to expreJTs the kme in cafes when 
the goods- dre (hipped from a different place, than frota 
where the riik of the afiurance is to take its begi(ioing. Fur^ 
' " ■-•-.• . ' '" ihcVf 
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. fher, in making affixrances upon the hull of (hips, as like- 
wife lipon bottomry money, either upon /hips, or goods, it 
fliali not be requiiite to mention the places of loading. 

3. It (hall dUb be lawful to make inturance on goods and 
on (hips already departed from the place of their lading, 
provided the time oi their departure be inferred in the po- 
licy, without adding thereto ; *• bur departing fooner or 
•* later fhail no.t prejudice ," which is hereby ipecially for- 
bidden : in cafe the infured has no farther knowledge of the 
departure by a letter of advice, he fliall be deemed ignorant 
thereof ; but fhail exprefs in the policy, the place and date 
of the letter of of der, on pain of nullity ; and fhail more- 
over be obliged to confirm this his ignorance upon oath, in 
cafe of dilai^ers or loiTes ; faving to the underwriters, the 
liberty of proving the knowledge of the infured ; and evident 
proof thereof appearing, the infured fhail not only have no 
aAion againfl the underwriters, but fhail alio be obliged to 
pay them a double premium over and above the charges paid 
by them to come at the faid proofs ; and it fhail be lawful 
for the high fherifF to proceed againfl fuch infureds, as a* 
gainft treacherous' per fons« 

4. By parts circumjacent to the place from whence the 
infuraoce (hall begin, is underftood not only the place of 
lading, but alfo all the creeks and harbours, the buoys, bear 
cons, and all fuch like marks, inhale there be any, which 
the ihip muft pais. 

5. 'rhc rifk of the underwriters of goods, fhail commence 
from the time the goods infured are brought on the key, or 
to the fea-fhore, from thence to be conveyed, in boats, 
barks, or lighters, on board of the fhips that are to tranf- 
port them; aad fhail continue till the fhips^ be arrived'at the 
deflined place, and the merchandifes infured be unladen on 
the key or fhore. But in cafe the inPjred ncgleft to un- 
lade the goods, or think proper to make ufe of the fhip in- 
fiead of a warehoufe, then the rifk of the underwriters ihall 
end fifteen days after the arrival of the fhip, excepting that, 
by lawful hindrances or obftacles, they could not have been 
unloaded in that fpace ; which, in cale of difafters or da- 
mages, fhail be proved. 

And in regard to the hull or body of the fhip, the rifk of 
the underwriters fhail commence when the mafler has made 
a beginning of lading of n>erchandires, or has taken in bal- 
laft for the infured voyage, and end one and twenty days 
fjLfcer the fhip ihall be arrived at the deftined place', or fo- 

much 
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tnuch rooDcr, a$ fhe (hall be entirely unladed. But inibrftoce 
being made on the hull for going and coming, that is, for 
the voyage out and home, the rifk for the underwriters (hall 
AOt ceafe till the whole infured voyage be ended. 

6. The infured on the cargo, may not caufe the mafter 
whom he has freighted, to enter, or to make any other port» 
nor to alter his voyage, but according to the policy : other- 
wife the infurance mall be null, although it had been in* 
ferted in the policy, that he might touch at, and make all 
places any where ^ but the mafter may touch at other, port* 
than thole tnentioned in the policy, when oecei&ty requires 
it : and doing othcrwife, if it be without order ot the in^ 
fured, the iniurance fiiall neverthelefs remaia valid ; faving 
to the underwriters the right of having recour(e on the ma- 
Aer. But if the infur^mce be made for the owners or pro* 
prietors of the (hip, it (hall in fuch a cafe be null. 

7* The hull of the (hip, with her mafts, yards, bowfpril^ 
ftanding and running rigging, anchors, cables, fails, guns» 
ammunition of war, proviilons, and further appurtenances 
thereof, nothing excepted, even live premium of iafurance, 
and the monies given in hand inclufive, may be infured te 
the full, and as it really coft, as fitted oUt for Tea v and the 
owners or infured (hall have the liberty to value the (hip 
with all her appurtenances in the piolicy, for ihe whple, or 
each for his (hare, but not above the true value ; and if no 
Valuation is infcrted in the policy, or if the parties in cafe of 
lo(s oi* average, difagree about the value, as alfo if it wac 
valued above its true value, thea the commiffioners (hall 
snake inquiry, and fix the valuation, and the underwriters 
may bring in their plea. 

i. But he who caufes himfelf to be infured on the hull or 
body of a (hip built of fir- wood, (hall particularly infert it 
in the policy, mentioning that (he is built o^ fir- wood, oa' 
pain^ that otherwife the underwriters (hall not be obliged to 
pay mors than the half of the lofs that might happen. Everj 
thing farther that concerns the infurance upon the hull is de^ 
creed in the foregoing article. 

9. Infurance on goods, wares, and merchandifes^ monies^ 
' gold, filver, jewels, pearls, and other precious ftooes, go- 
ing or coming by land, or over frefh water, (whereof here- 
after, under No 5. a form of policy is found), may be re- 
gulated by the ^parties in manner as' they amongft them cad 
agree, provided it be not contrary to this ordinance. Ma^ 
fiers may alfo caufe their v^flels to be infured. 

10. Bui 



St« VARtSnZS iM PROPORTION. Part IV. 

lo. BttI under the geoeral denomination of goods, wares 
tmd merchandifes (ball not be tinderftood to be comprehend- 
ed gotdy fiWer» coined or not coined, jewels, pearb^ or pre* 
cious ftones, nor ammunition of wur, and arms; »nd there- 
fore, he who caufes himfelf to be lufiired thereon, fhall be 
oUiged to Dame and exprefs thofe wares in the policy ; as 
tttfo if they are packed amongft other goods* to mention 
ky or otherwiTe the infnranee (hall be held to be of no ra- 
ridiijr. 

If. ItfllaUalfb be lawful to nKike infurance on fttps, 
goods, wares, and merchandifes, which are funk, fpoiled, 
vobbed, taken, orarrefled, even after (uch misfortune has 
liappened, if bo knowledge thereof is come to the principal 
who caufes the fame to be infured, at the time of giving of 
the laft order, or to him who gives order for making the 
infurance, or to the correfpondknt, broker, or others who 
hskMt procured the faid in(ur^nce, at the time of making it. 

la. But when the (hip or goods have been fo long funk, 
robbed, fpoiled, taken, or arretted, that the knowledge 
thereof eould have come tp the perfon who maketh the hr- 
furance, either by lea, or by land, reckoning three miles to 
two hours, in fuch cafe the infurance (hall be held of no va- 
lue^ except the infured, and alio thofe who procured the ttt- 
fenance for him, declare upon oath that they were ignorant 
of the damage atid lofs at the making the infuranee. 

1^. The mafters, pilots, tailors, warlike pdople^ and aH 
others who navigate the (aid (hips, (hall not caufe their hire 
or wages to be infured, but their ranibm from pirates, and 
the merchandifes they take along with them, they may in- 
fure. No infurance (hall be made on wagers of voyages^ 
and other (uch like inventions ; and no judgement (haH be 
given po them. Neither fliall infurance be made on the 
fliip*s hull, pr goods, before the Ihip (hall lie at the place 
from whence one caufes himlelf to be inlured, without fpe- 
cially expre(&ng it in the policy, that the (kip was not yet 
there arrived on pain of nullity. 

14. In infurances on the bodies of mafters, mafiner9, and 
pai&ngers, againft infidels, and other pirates, the under- 
writers (hall be obliged to pay the fum they have underwrite 
ten, as foon as the bills of exchange drawn for. the payment 
of the ranfom arc accepted, or fooner, if it appears that the 
per(bn ranfomed is arrived on Chriftian ground ; but with 
ihls provilb, that the full fum infured for the ranfom be laid 
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Out, and» in cafe the perfdd was k-aafomed for left* that the 
Overplus be returned. 

15. The freight money, (bcfidcs the ordinary charges of 
atrierages fo called,) after dedu^ftion df the wasies of the crew, 
dnd further charges, «^hich on navigating fafe tnuft be paid 
thdreout, may be infufed fbr as much as can be juKlly made 
appear either by charter-party, matiifeft or bills of lading, 
that there will be got or loii : and if a (hip has laden goods 
fbr the proper account of owners, and they wiil inluie the 
freight, the freight fh^U be valued in the policy i and in de- 
fault of that as by Art. VII. and XXII. 

16. He who caufes himfelf to be infured on ihip and lad- 
ing, with inteniioui if taken by the enemy, 10 caufc the fame 
to be ranfotoed or redeemed, ihall be obliged to exptefs it 
diftindly ill the policy, mentioning at what fum order is gi- 
ven to the mafter, or him who hath the dire^ion thereof, 
for the redeeming ;*in which ca(c the underwriters mnft con- 
tinue to run the rilk on filch ranfomecTihip and goods^ till 
t^cy arrive at the deflined pla^e of unlijdingj'^dd morui^fer 
be obliged to make good the fum, with ^^^harges which 
are paid for th^ perfoti wh6 id gone ovdr as'^oflage for the 
ranfom, in the manner of a grois average on fhip andcargb ; 
this ferving as a foundation or rule^ that when the {hip is 
taken and ranfomed before ihe has accompliihed half hei* 
voyage, the goods Ihatl be reckoned according to the real 
coit ; all charges, till on board, and the premium of in- 
furance included : and being advanced beyond half the 
voyage^ then at what they would fell for. And the Ihip ihall 
at all t^mes, be ranfomed before fhe has made half the 
voyage, or after, be reckoned according to the valuaUoa 
made in the policy. 

17. The imagina::y profit one promifcs himfelf on his in- 
^ereft in a cargo n\pft be valued in the policy, with explica- 
tion which goods it is expected from ; but no returns oF pre* 
mium for the fame fhall be demanded. 

18. Infurance againft fire, on rope-yards, fugar-houfes, 
ftill-houfes, mills, and other edifices, efie£ls and utenfiis, 
thereto belonging, as well in this country as abroad, as alfo 
on houfes and warehoufes, fhall be permitted to be made by 
policy for one year. 

19. Alfb infurance fhall be periiiitted to be made on mo- 
nies given by the infured to a mariner, mafter, or other pcr- 
fbn navigating on any voyage, on bottomry, or adventure 
of a voyage, with the premiuih included j provided the fum 
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of money which is ps|id on bottocpry be inferted in the poli- 
cy, as alfo the premium ; otherwiie the capital only {hall b^ 
underftood ro be iritured 

The injured fhall in cafe of Io(s, either by the fhip's being 
caft away^ taken, or detained by friends^or enemies, and her 
being mifilng a year and dav« n' t be obliged lo produce any 
other proof but only of the misfortune befallen the fhip. an4 
concerniug his inrereft, only his bottomry boqd ; provided 
the ih(ured,on being paid ma^.e over to the underwriter all 
claim on 'he t<^iker on bottomry, and dUiyer up to hira thq 
wiitings thfrcto belonging. ^ 

The infured fb;^ll be obliged to infert in the policy the 
name of him to whom the money on bottomry is given, al- 
fo the name of the (hip with which the taker on bottomry 
ih dl navii^are, the name of the mader, as alio whither the 
Ihip is bound, on pain of nullitv. 

If during the voyage the fame is altered by the mafter not 
\ij means of the taker of the mpney on bottomry, the under- 
writer (hall notwith landing, in cafe of lof^, be obliged tp 
pay his engagements. 

But the money on bottomry being given to the mafter, 
and the voyage being altered by order ot his owners, the in- 
fured fhall be obliged, as foon as he i:eceives knowledge 
thereof, to give notice to the underwriters, and agree with 
them concerning ihe altering of the premiuni, or leave the; 
faid altering to the arbitration of the comn iifioncrs : other- 
wife the underwriters, in cafe ot lofs, arc not obliged to 
' make it good, the infured retaining his adtion only againft 
the mafter, as receiver of the money. 

. 20. A mafter being on his voyage, and receiving damage 
on the hull, or otlierwile, and being obliged, for the repair- 
ing and reftoring of his. ihip, in order to proceed on his 
voyage, to negotiate money on bottomry on his fhip, the, gi- 
ver of the money fhall be permuted to caufe the amount of 
the faid bottomry, with the premium, to be infured ; al- 
though it fbould happen to appear, that the owners, or fome 
of them, had caused the fhip, er his fhare on the fame to be 
infured before or aftei\ 

21 . Infurances made on goods, which at the place of their 
lading, or any where elfe, are charged to the full with bot- 
tomry, are declared null and of no value, with forfeiture of 
the premium for the underwriter, and with the penalty of 
arbitrary correftion. But the taker on bottomry, in cafe he 
^ps more goods than the capital taken oq bottomry doth a? 
'• ' ^ ■ ^' ' ' ' * . . ♦ oioyiit 
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mount to, may caufc that overplus alfo for the grofi average, 
to be infured. The giver o( the money, or the holder of 
the bottomry-bortd, may alfo infure his intereft to the full, 
with the premium thereof, provided that in all the bills of 
lading, or manifefts of the lading, the taking and receiving 
the bottomry money on the faid goods be particularly infert- 
cd ; with mention of the date, the place from whence, the 
> perfon to whom paid, and for whof^ account. /Fhis is only 
to be underftood of nfioney given in this countfy, and from 
the American colonies, &c; to this country \ but the infu- 
. ranee being made from other places, the tenour of the hot* 
tomry-bonds muft be obferved. m^ 

But in cafe the orders for the itifurance wfc previojufly 
given by the lender, or it was alreadj^ executed, the taker of 
the money fhal) be obliged to transfer, by affignment, the 
right to the faid policy or infurance to the holder of the hot* 
tomry ; and in default thereof the infured (hall; not only be 
deprived of his demand on account of the (aid policy, but 
his premium paid be kept by the underwriters. *. 

Infurance made on bottomry on goods is frecrif^j^all grofs 
average, and disninutton of value by their o An wade. 

22. All goods, wares, and merchandifes^ none excepted, 
as alfo gold, filver, jewels, pearls, and preciou^ ^^ues, may 
be infured to the full, with all charges till ori'Owird, the 
premium of infurance included ; and no valuation in the po- 
licy fhall take place of goods and efftch, whereof the real 
coft or value can be produced ; but goods of o^r own pro- 
duce, and fabrici or thole obtained or accepted &f by barter, 
and otherwise, under or abov^='the current price, ond where- 
of no proper invoice, with jwftification of intereft, 'can be 
produced, may be valued in the policy with all charges till 
On board, and the premium of infurance included ; on ne* 
gleil: thereof the valuation (hall be lett to the inquiry and dc- 
cidon of the commiifioners ; and the infurers may4||qig in ^ 
their plea. 

23. If a perfon has made infurance on goods whiclj^he 
doth not fend or ladc» or on goods which arc not lent ta\ j, 
him, alfo if les in value is (hipped than he has infured, 

he may demanil back the premium of infurance of what is 
overinfurcd, leaving one half ^^r cent, to liic iniurer : but 
if the goods are already laden from the key, or (hore, in 
barks, wherries, or. lighters, to be convtycd to the (liips 
which were 10 iranfport them, and do return back, the a- ^.,^j, 
batemcnt (hall then be one per cent. ^ ' ^^ 

Returns of premium for infurance on the hull of the (hip 
Sf2 (hall ^ 



.^ 
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(hall alio take place if a (top is put to the yoyage iofured ; 
but one percent, (hall be paid to the infurers £or their trouble, 
and the rifk they have run. On the contrary, if, in ca(e of 
lofs, or average, by exhibitioti of proofs, it be found that the 
fum iofured doth amount to more than the value of the 
goods, the infurers (hall not be obliged to malce good £a.r- 
ther, or more, than the jufl value of the goods (hipped ;. 
and being goods whereof no proper invoice and proof of io- 
tereft can be (kown, and which, therefore, according tQ 
Art. VII. and XXII. muft be valued ip the policy, the va- 
lue they are ftt at, (hall be obferved ; and what is more in* 
fured, returned. 

24. in returns, as alfo in ;^ver^cs and loiles, the in^ 
furers who have underwrote upon one and the fame po- 
licy, although it be with the dj&rence of dates, (hall ibare 
equally. 

•dm if more than one policy is uied and underwi'ote upon 
for one and the fame parcel of goods and incere(V, then the 
firft policy in date, without regarding the following policy^ 
fliali fake place for the amount of the ium infured for the 
value of the goods and effcds ; and the reduction (hall fall 
on the policy of later date, as well in cafe of returns, as of 
average and loiies. 

25. If an iniurer fails, it (hall be lawful for the infured im" 
infure anew again fuch article of io(urance with another, on 
all good and bad tidtng!r ^^ and he may give notice, -by the 
meiienger of the chamber of infurance, at the habitation of 
the failed infurec, or to the affignee, and difcontinue the 
ri(k of the parcel underwrote by him. 

a6. I( any kings, princes, potentates, or lords, (hould 
arreft, detain, or take in their countries any (hip infured, 
and it be uncertain whether the fame will be recovered again 
or not, aiTd. ^Ifo if (he (hould become incapable to perform 
her deftined voyage ;. then the owners and freighters, who 
have caufed themfelves to be infured, (hall be obliged to re- 
tain for fix months the property of the arrefted (hips, and 
precious wares,^ be they alfo incumbered or not, before they 
may abandon their faid eSt&s ; commenciag the faid Grs, 
months from the time that they ihall have given notice to 
the major part of^j^the infurers, who arc on the fpojij^.b^ the 
meiTcnger ofth^icftumber of infurance, who i hall give that 
notice ; which ihx months fkall be the time allowed, if the 
cafe (hall have happened in Europe, "^d the bounds limited 
by the tenor of the XXiXth.^tide. But if it ihould hap- 
pen 
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p^Q without ^hofit limits, the infured (hall ncft ib^D<}Q«i ftxm- 
er tlian tiU thQ expiration of twelve months, cQinDicpciag 
jmh the day of the intimation ; neverthelefs the iafHred ihafl 
npt be hindered from taking fome fecyrity in the mea.(iwhiie 
of the infurcrs, by fureties, pledges, or otherwiie, according 
as the comaaiilioners ihall think proper : but the infur^d not* 
ivithftaoding remain obliged, either by themfelvos or bf 
their correfpondem, to take care of the good«, and to pro- 
mote, as much as poilibie their diichapge. Theji tiial) alfo 
be at liberty, within the faid limitation of time, to reihip the 
fame on board another (hip, or (hips ; and the charges ^ 
fitting out, an^ of higher freight, alfo damage and wafte of 
the merchandiiVs^ occ^fioned by ^the arrcfts» (ball be for ac* 
count of the infurers, in proportion to what they ha?e umder- 
wjote. 

,27. But in relation to coarfe and periflbahU^WJtrca, »nd 
merchandiies, the infured (hall not be obliged to wait the 
$fore(aid time of fix months within, and the twelve mombf 
without the limits, before they abandon ; but may proceed 
with ^heir concerns, according to circumi^ances, and the 
condition of their goods: only they muft beforehand give 
notice thereof^ as above, to the major part of the tnr 
furers. 

28. When a fliip infured is become unnavigable, or the 
infured (hips, or other goods are ftolen, taken by enemies, 
or otherwiie fpoiled, or \oA, or there are no hopes of re^ 
covering the fame, the infured may abandon all fuch &ip» 
and goods for the benefit of the infurers ; and the fame lie- 
ing duly done, the infurers (hall have three months after the 
intimation of the lame to furni(h the payment of the fum hf 
them infured. 

29. In cafe any bfurcd (hip or good« ftays out a year ai>tl 
a day after it is infured, and is departed from the port where 
ihe was laden, without any thin^ having been heard of her 
In the mean while at the place ot lading, or deftined place of 
unlading, if it he in Europe, Bat bary, the Canary iilands, 
any part of the Mediterranean, the Levant, and Archipe- 
l^go, or thereabouts, then the faid (hip and goods (hall be 
held to be \o&, and intimation thereof may be made to the 
infiarers« and payment demanded three months afterwards^ 
and in regard to the place at a further diilance, hencefortli 
(hall be obferved at the fpace of two years. 

30. AU aftioos for loiTes, or grofs averages on fliips and 
goods, (hali be brought, at the furthefl^ wiihia the fpace 

of 
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of half a year after the difafte^s and damages have happened^ 
if within the limits of Europe, as above, by Art. XXIX. is 
limited; but happening beyond thefe limits, the aAions (hall 
be. brought within the (pace of three years, and by 1 iw be 
profccuted, and purfued, on pain of bemg non^foired. 

31. The actions of loflcs, and grofs averages, i^hich may 
happen on the goods mentioned in Art. IX; or fuch like, 
going or coming by land, -or over frelh water, .(hal« be inti- 
fiiated to the in ureis, and be purfued, on pain of being 
non-fuited, within half the fpace of time ena^d by Arc. 
XXX. 

32. In ta(c the infured (hip or goods fpoil of them(clve* 
without any outward misfortune, the infurer is not anfwer- 
able for the fame. 

33. Whereas when people are infured on the hull or body 
of a (hip to the We(t Indies, Guinea, Cape Verde, the 
Streights, or any other more diftant places, out and home, 
it often happens that notwich (landing (he had done with her 
trade, wholly or partly, and the returns or produce were 
fent over with another (hip or (hips, to the great advantage 
of the infured, the infured neverthelc(s continue trading on: 
fo that often, in length of lime, the (aid (hip becomes unna- 
vigable, or otherwifc in danger ; and alfo that (hips being 
freighted by the month, have often carried their freights out- 
wards, and have notably profited ; but after vards by being 
unnavigable, or by ftortns happening to be lofl on this coad, 
or even in harbour, the infurers are caft to pay the faid (hip 
what It was woith when it failed from this country, ahhough 
the faid (hip, it (he had made a fafe voyage, was worth, or 
would have yielded by fale, not above one third, or one half 
of what the infurers pay; in fuch cafes the commi(fionerS 
are authorifed to a£l and to difpofe as they, according to dif- 
cretion, (hali think proper 

34. If any infurance be made under the general denomi- 
nation of goods and merchandifes or whatever the inteiei^ 
of the in(ured might coniift in, nothing excepted; and it be 
found that the ri(k is run on wool, flax, hemp, ftockfifh, 
herrings, corn, round or flat feed, fugars, peafe, beans^ 
chetife, books, and papers, the infurers (hall be fiee of da- 
mages under 10 per cent, and it is fpecially forbidden to con- 
tradk in the policy with a contrary claufe. 

But if infurance be made by policy on any of thofe waret 
and merchandifes, expreflipg in the fame that the riik (hall 

be 
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be run thereon, thea the iDfurer fhall only be free of damage 
under 3 per cent, 

35. The average or damage on goods that happened di;- 
Ting the voyage by outward misfortune, ihall be repartitioned 
00 the grois capital that the goods being found, would have 
amounted 10 at the place of their deftination : on the other 
hand, it ihall be lawful fdr the inladers, owners^ or thofe to 
whom they are configned, to make iniurance on the freight 

^Ijvhich they muft pay tor goods in calc o* a fafc voyage ; 
though on condition that |he underwritcf & who have infured 
thereon ihall be obliged only to pay the eftimate of the aver? 
age fallen 00 the goods, and no more : and. in cafe of a total 
lofs, returns can be demanded from kirn who has infured on 
yhc freights, 

36. The infureds- fhall alfo be obliged to give notice to 
the infurers of all the intelligence they receive of misfortunes, 
arrefts, or damages, befallen the (hips or goods infured, of 
Vhich notice authentic copies, taken from the original Jet* 
ters, by the fecretary and mefienger of the chamber of in- 
furance, ihall bp communicated to the infurers at cheir coi^, 
if they 4eilre it : on the contrary, the infured fhall be intitled 
to demand of the infurers in proportion to what they have 
iinderwrote, fuch fums of money on account, for removing or 
retrieving of the misfortunes, damages, or arreils, as it flhal^ 
appear from the circumilances of matters will be neceflary. 

And it being found that the infureds were wanting or ne- 
gligent in caufing the faid notice to be given to the infurers, 
they fhall be obliged to refund them all the charges and da- 
magts with interefl, occafioned by this their negledl : and all 
this at the arbitration of the conimiffioners, as tbey, accor- 
ding to the circuoiflances of mattery, ihall think proper. 

37. All premiums of infurance, either outwards or out 
and home jointly, whatever per hundred the fame may a- 
mount to, ihall be paid down at the underwriting of th& 
policy. 

The premium of infurances that are made by the month, 
ihall likewife be paid down for fo many months as (hall be 
f);ipulated in the policy ; and for the further months to the 
end of the voyage, and the arrival of the fhips at the defli^ 
ned place, on fuch conditions as fhall be agreed on. 
, Biit if the infurcr give credit for the premium to the bro- 
ker, or others, he has his recourfc only on them ; but if the 
t||roker or other9 become incapable/.and the infured have not 

' paid 
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ptid die premium to tbem, the tnfured (h&Il be obliged to 
pay the fame to the infurer. 

38. » And 16 prevent any fraud /all brokers and others who 
{procure or foHcit any infurance» fhali be obliged to make 
«fe of and employ no other policies but fuch as are privileged 
and iigned by the fecretary : and they fhail keep cojf>ies of all 
that is written in them by hand, on pain of loiing their earn- 
ed ialary^ and four times as much, to and for the benefit of 
the poor ; and fuch penalty over and above as the gentlemen 
df the judicature ihall think proper, according to the circum- 
ftances of the cafe. 

39. The brokers and others who procure any infurance 
ftall, for the conBderadon of their brokerage^ be obliged to 
exhibit in the chamber of infurance, at all times when requi- 
^d^ t he copies kept by them, according tb the foregoing arti- 
cIC) that authentic copies thereof may be delivered for the 

' wfe oFthe concerned, on pain to anfwer thedefauir^ if by their 
scglc^k of duly keeping the copies, any prejudice happen to 
lie fufFered. 

The brokerage or commiffion of infurance* which* accor- 
ding to the pradice for many years paft, is paid only by the 
infurers, ihall be one quarter per cent* £6r each voyage ; for 
which coniideration the brokers ihall be obliged to anfwer 
jk>r the premium. 

The brokebs or others fhall alfo be a|lmitted to fummon 
iheir principals before the commiffioncrs of infurslnce con- 
cerning the pren>iums difburfed^ if payment be refufed; and 
fiiall not be obliged to deliver the policy^ before^ but to keep 
the fame by them as a fecuricy. '* 

The brokek s, or others, who procure any ipibrance, (haU 
not be allowed to be iniurers themfelves. 

40. It is farther enacted, that what is contained in this 
ordinance fhall be underftood of all infurances which in this 
chy fhall be contradhd and concluded) whether the idfured 
as well as the infurers dwell in or without the city; whether 
thcintcreft or r iik ru n for account of in habit ants or ftrangers, 
iv'ttnd or foes ; all which in this regard {hall be confid^red 
as having chofen their reftdence within the city : wherefore 
alfo all lofles and averages ihall be determined by the com^ 
itiiiiHoners, according to the contents of this ordinance, el- 
cepc the grofs average has been judicially regulated beyMd 
UsL at the fbip's dei^ined place. 

41. And if fomething ihould be infertet) dr agreed Upon 
i^ the policy, that Is not limited in the ordiQance> fuch con- 

X ditiona 
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jdttiofTs or ftipttladoas (hall be left to the decifion of the com* 
miilioners. 

42. And whereas the cafes from which grofs averages re- 
fuU, are (o variable in circumftances, that they cannot well 
jbe ftipulaced or provided for by any ordinance ; thole mat- 
jters are left to the commiffioners, tabe by them decided and 
regulated according to law, reafoD« and equity. > 

43. All differences aridng between parties on account of 
mjfurances made in this dry fhall prefently be examined, and 
by the cottmiii&oners of infurance here be determined ac- 
cording to this ordinance : they alfo fhall decide ail differ- 
ences proceeding from averages, as by the foregoing ar- 
|:iclc. 

44. And the commii&oners may likewife decide according 
to the faid ordinance, all differences ariiing from iilfurances 
made out of this city, wjiiich fhall be relative to the chamber 
of infurance, or to this exchange. 

45 » And the commiiSoners, jointly with the fecretaiy, 
fhall have of all the differences brought before them con* 
cernlng loffes, one third part of a guilder of each one hun- 
dred guilders for their labour and trouble i which money ihall 
be difburfed or paid by the plaintiff. 

46. They fhall likewife have one per thoufand of the ca- 
pital for the fettling of the grofs average, which the grofs 
average fhall pay: as alfp of differences concerning premiums 
<lemanded, one ptr thoufand of the fum infured. 

47. The lofs or damage o{ the fhip or goods, having been 
made to appear to the commiflionershy exhibition of policies, 
bills of ladings, manifefls, proper certificates, or other jufi 
proofs, and the under wriung ol the policies being alfo proved, 
and that intimation was made, to the parties three months 
before of the lofs; the faid commifiioners may order the 
money demanded, either the whole or part, to be proviiion- 
ally depofitcd, with permiffion to be infured to receive the 
money dcpofited, on giving fufficient fecurity to return the 
fame, with intereO: ac eight percent, in cafe it is afterwards 
found that it ought fo to be. 

Provided always chat copies of every thing, and a day to 
anfwet fhail be granted to the refpondent, 00 his requiring 
ir, before the commifliooers fhall difpofe of the money provi« 
iiooally depofitcd. 

48. Any per (on being fummoned concerning datnage, and 
iK)t appearing in three days to Remand copies, or to defire a 
day, he (hall be proceeded againfl oa the fiiR, fecQ^d, apd 

yoL.I. T I third 
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third default; and .on the third de£iult the money depofitcd 
ihall be difpoied of either provifionally, or finally, in fuck 
manner as the commiffioners think proper. 

49. It ihall be lawful to appeal from the decrees pronoun- 
ced by the commiffioners, as alfo from the regulation of grofs 
averages, to the magiftrates (fchepenen) of this city, within 
the fpace of ten days : but from a provifional decree there 
ihall be no appeal. 

50. All the inHirers (hall alfo be obliged, when a r^arti- 
tion of damages (hall have been made and iiTued forth by the 
commiffioners of infurance and average iix this city, immedi- 
ately to make good, and pay the faid damages; and in de- 
fault thereof the infurer ihall be obliged to pay to the infured 
intereft at eight per cent, per annunti from the time that the 
faid repartitions ihall be difpatched, and iflued forth, till the 
a^al payment ok the money, wherein the infurers are caft 
by the faid commiffioners. 

51. On the decrees of the commiffioners execution ihall 
alfo be made, as is daily pra£tiied od the decrees made by 
the worihipful flieriffs.^ 

5^. The proceedings in the afbrefaid chamber againftthe 
non-appearers, concerning damages demanded, Ihall be from 
three days to three days, for the firft, fecond, and a third 
default ; and the parties being fummoned, and not appearing, 
ihall pay for the firlt time iix ilivers, for the iecood time 
twelve (divers, and in cafe of the third default the regulation 
of Art. XVIII. ihall be obfervcd : and the coils of fuit for 
the defaults ihall be diiburfed by the plaintifis ; but ihall be 
charged to the oon-appearcr in the general account of the 
average. 

53. The citations touching grofs averages ihall be from 
eight days to eight days till the third citation inclufive, when 
the commiffioners ihall proceed to the valuation of their in- 
tereil by the manifeils, as they in equity ihall think proper: 
and non-appearers ihall not be permitted to appeal : and 
concerning the defaults, as in the foregoing article is en- 
acted. 

54. All merchants ihall alfo be obliged to give up their 
goods according to the' true value, (as is cxpreiTcd in the 
bills of citation) ; and they ihall be obliged, at the requifi- 
tion of the cbmmiffioners, to confirm thei^r valuation by oath 

' 55. And to the end that all* premiums of infurance for 
which the infurers give credit to the brokers, and others, 
ibay be fpecdily recovered, the commiffioners are authorifed 

^'* '.'•.' ■ ' ■ • '" .and 
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and qualified to proceed againft them^ after the firft and ie* 
cond demand made, viz. from day to day, and to grant exe* 
cution after the fecond demand. 

56. And whereas the contracts of infurance are judged 
to be contrads of good faith, wherein no fraud or deceit 
ought to take place; in cafe that it is found that the infured 
or infurers, captains, fhippers, pilots or others, ufe frauds 
deceit, or craft, they fhall not only not profit with their faid 
deceit and craft, but fhall alfo be liable to the lofs and damage 
with intereft occafioned by them, and be corporally punithed 
and correAed for a terrour and example to others ; even with 
death, as pirates and manifeft thieves, if it be found rhat 
they have ufed notorious malverfation or craft : the whole 
according to the ediAs of the country. 

57» If it fhall appear to the commiffionefs, that any abufe 
is committed by any perfon, in caufing policies to be under- 
wrote after having received notice that the (hips, or goods, 
on which he caufes infurance to be made, are loft, taken^ 
or perifhed ; and that on one policy firft is cauied to be un- 
derwrote a certain fum on good faith, and afterwards a cer- 
tain fum on evil faith ; in fuch cafes the commiifioners fhall 
be obliged to refer the faid refpeftive matters, and alio the 
parties, to the worfliipful magiftrates of this city, and fur- 
ther to caufe the documents and proofs delivered by the par- 
ties, in their hands to be carried to the faid worfhipful ma- 
giftrates. 

58. For all infurances and reinfurances to be made on fun- 
dry (hips, for wbatfoever (hare the fame may be made, or 
on feveral goods laden in fundry veflels, a feparate and dif- 
tinft policy ftiall henceforth be ufed, qq pain that all other 
policies, in which fhall be found more than one ihip, or 
fome ftiares in fundry^ fliips, or fundry goods laden id feveral 
ihips ; to be infured or reinfured, fhall be held null, and of . 
no value; and confequently henceforth no decree on fuch 
policies fhall be given. 

No book- printers, bookfellers, or other perfons in this city 
fhall be permitted to print or fell policies without ftamps on 
peqalty of three hundred guilders. 

60. No infurers, or infured fiiall underwrite, or caufe to. 
l^e underwrote, but on policies furniftied with a proper ftamp, 
and figncd by the fecretary of the chamber of infurance, who 
fhall have three ftivers for the fame ; on penalty of three hun- 
dred guilders over and above the penalty eoa^ed by the ge- 
T t a ftcral 
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ncral cdiA and ordinance concerning the fmall ftamps, «- 
gainft the dcfraudfcrs of rfic public revenue. 

6i. No brokers, or others, (hall make any infurancc, or 
reinfurance, or caulc the fame to be done, or procu'-ed, fcwit 
on policies ftamped conformable to the ordinance, on penalty 
of ond hundred guilders for the firft time, one hundred 
guilders for the fecond time, and fiifpenftoh for fix weeks ; 
and the third time they commit the fame, two hundred guil- 
ders, and dilmiiiion from their office. 



Variety XI. COMPUTATIONS in EXCHANGE. 

INTRODUCTION. 

Exchange is the comn^utation of the money of one couff-^ 
try for that of another, by means of a bill, inftrument, of 
writ, commonly called a bill of exchange \ the nature and forn% 
of which, with the laws, regulations, and cuftoms concern- 

* ^ ing it, fhall be particularly inMed on in the fecond volume^ 
£xchange may likewile be defined, a fixing of the aAual 
and momentary value of money. SiWer, as a metal, hath a 
value like aU other merchandifes ; but as it is capable of be- 
coming the fign of all other mtrchaiKlifes, or the qaedium by 
which they can be edimated, it may receive an additional 
value ; for was it no more than a mere merchandife, its value 
would perhaps be lefs fluctuating, and of lefs confideration 
than it is.-;- As money, the prince can fix a value upon filver 
iii fome cafes, and in others he cannot. He can fix a pro- 
portion betwixt filver as a meral, and filver as money ; betwixt 
the feveral metals made ufe of to pafs a» money ; he efta- 
blKhes the weight and fta'ndard of every piece of money, aqd 
afiigns to it that ideal value, by which it is current. On the 
other hand, if we confider the money of one country compa^ 

, rativcly with that of another, it receives a new value, which 
is fixed by the current courfc of commerce, and the general 
opinion of merchants ; but never by the laws of any particu* 
lar nation, becaufe it is liable to incefiant variations, and de- 
pends on the accidental circumfi:ances of trade, the money- 
tranfadtions between nations, and the ftate of their public 
credit. The feveral nations, in fixing this relative /value, 
arc chiefly guided by, that particular nation- which hath the 
greateft quantity of fpecie. If any oae nation hath as much 

fpccic 
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fpccie as fevcral others togatker, k wiH tbea^becono nece(^ 
fary for thefe fevcral naiions to be regulated by the ftandanl 
of that one nation. In the aAual (late of tbe uoiverfe, Hcd- 
land, in this i-efpeA, feems to be the umpire, fince fhe tegu- 
lates the exchange for almoft all Europe, in a manner moft 
agreeable to her own intereft^ This fcarcity or plenty, from 
whence refults the mutability df the courfe of exchange, is 
not real; but relative : for inftance, when Glasgow hath great- 
er occaik>H for funds in London, than hoodon of having 
funds in Glafgow, the price of bills muft rife at Glafgow* 
The fpecie of both cities is the fame, both as to weight and 
ftandardi and although there fhould be money enough to- 
purchafe bills at Glaigow upon London, yet when there is. 
not a fund of credit at London equal to the debit, the price 
of bills, not of money, muft rife of courfe. 

To fet this fuhjcfk in a more pra^cal point of Tiew, let 
us conlider. 

1. That if our purchafes and payments in foreign coun- 
tries exadly balance their purchafes and payments in ours, 
there will be juft enough ot bills on the one to clear accounts , 
with the other ; fo that in this cafe the exchange on both 
fides will be at par; that is, one who gives money in one 
country, will receive as -much in the other in weight and 
ilandard. 

2. If a nation fupplies us with more than it takes from us, 
or if we pay that nation more money than it pays to us, there 
will be a balance againft us, which we muft necefiarily pay ; 
in order to which, the demand for the money of that nation, 
or its bills of exchange, becomes greater among us than the 
quantity to fupply that demand, which raifes the value of 
their money or bills, and lowers ours, or, in other words, 

, puts the price of their money above par, and ours below it, 
which conftitutes what we call the courfe of exchange. From 
thefe two confiderations we may naturally infer, 

I, That the courfe of exchange betwixt two nations is a 
herald, which proclaims publicly the ftate of comiherce and 
money*negotiations betwixt them, and which of the two is 
indebted to the other. 

2- That the nation which is indebted hath the difadvan- 
tage in commerce and money- tranfadtions, and that the one 
which hath the balance in its favour, bath in every refpeA 
the advantage. 

I 3. That 
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3. .That the balance of trade namrally imports fpecie, and 
renders money at home more valuable abroad ; whereas, on 
the other hand, when the balance is agaioft a nation, their 
fpccie is exported, and becomes thereby lefs valued. 

That nothing may be wanting to render this treatife as 
complete as poffible, I have thought proper to infen Sir Ifaac 
Newton's table of the aflays, weights, and values of moft 
foreign filver and gold coins a£hially made at the mint, by or- 
der of the privy council, before the year 1717$ with notes 
and explanations, and a calculation of the real or intrinfic 
par of exchange, as it ftood 17199 when firft publifhed, and 
as it was republiihed in London 1 740. 
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For underftanding the foregoing table, it is to be obferved, 
that the Englifh pound Troy contains 12 ounces; i ounce, 
20 pennyweights, ; i pennyweight, 24 grains ; and 1 grain, 
20 mites. 

The prefent^ngli(h ftandard for gold coin is 22 carats of 
fine goldy and two carats or -rr of alloy. 

The filver coin contains 11 ounces 2 pennyweight fine fil- 
ler, and 18 pennyweight of alloy in the pound. 

The firft column of the table exprefleth the fineneft of the 
aflayed piece, the letter B. fignifying better^ and W» worjt than 
the EngH(h flandard. 

The fccond column the abfolute weight of the piece. 

The third column its ftandard weight, or its quantity o£ 
ftandard metal. 

The fourth column its value in Engliflx money. 



Art. 1. Exchange with Ireland. 

In Ireland accounts are kept in pounds, {hillings, and pence 
Irifh, divided as in Britain ; but having no coins of their own^ 
they arefupplied by the different countries with which they 
have commerce. Britain exchanges with Ireland upon the 
L, 100 Sterlings the par of which in Irifh money is^ L, 10^, 
6j. 8J. ; fo that the {hilling Sterling, according to that e« 
quaiion, will be worth 13 pence Irilh, The courfe of ex- 
change runs from 5 to 12 ^^r cent, according as the balance 
of trade is in favour of Ireland, or againft it. 

Cafe r. When frifli money is required ; let L. 100 be the 
^rft term, its equivalent Irilh according to the courfe, the 
fccond term, and the given Sterling the third; then will the 
fourth proportional be the Iri(h money required. 

Cafe 2. If Sterling is required ; let the courfe of exchange 
equivjiiient to L. 100 be the hrft term, L. 100 the fecond, the 
given Irifh the third; then will the fourth proportional be 
the anfwer. ^ 



Examples of Irifb exchanges. 

Exam. I. Glafgow remits to Ireland L, 357, 18 j. Sterlings 
for how much Iriih ought Glafgow to be credited for this re* 
nilttance, when the exchange is at 10^ per cent, 

Sterl. 
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Sterl. Irijb. 

I. loo I iio^ :: 357.9 

IiO^ 



39369.0 

178.95=4 or i of 357.9 
44-737S==Toriof4 



Irilli L. 395.926875=1. 395-i8-6^*5 Anf. 

The fame anfwer caa verv readily be effected by practice, 
thus. 

357-9 
35.79=TTy for 10 percent* 
1.7895=,^ of tV ^or 4 or 4. 
•447J7S=i of ^^ of VW for i 

395.9^6875 as before. 

Exam. 2. Ireland draws on Glafgow for L. 395-18-6,^5 
Irilh» exchange at 10^^ per cent, ; how much Sterling will Ire- 
land be debited with at Glafgow when this bill is Jtlchargedf 



(firft ezaoiple. 



110^ : 100 : 

8 

5)88s 

5)800 

177 

160 


: 395.92687s 
160 


i77)'>3348-33<» 
S3' 




1024 
885 




1398 
1239 




1593 

•»S93 



(o) 

Art. IL Exchange with America and the Weft-Indies. 

In America and the Weft-Indies, as in other parrs of the 
BritiOi dominions, accounts are kept in pounds, (hillings, and 
pence, divided as in Britain, and their money, for diftinc- 

tioo's 
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tion's fakp, is called currency. Upon the continent payments 
arc feldom made In fpccic, as there are few coins circulating 
among them, but fome French and Spaniih pieces, the value 
of which, by a ftatute in the fixth year of Queen Anoe, was 
afcertained as follows. 

ff^eight. true value, cur. value. 

Dollar old plate of Seville 

Ditto of new 

Mexico ditto - . 

Pillar ditto - - 

Peru ditto old plate 

Crofs dollar - . „ 

Ducatoon of Flanders - 

French old crown 

Crufado of Portugal 

Three guilder piece of Holland 

Old rix-dollar of the empire 

The fcarcity of. fpecie obliges them to fubditute a paper- 
currency for carrying on their trade, which being fubje^t to 
innumerable cafuakies, fuffers generally a very great diicount 
for Sterling in the purchaie of bills of exchange, or good (il- 
ver or gold. This is not the cafe however with the Weft 
Indies; for their intercourfe with the Spaniih fettlements tur- 
jaifhes them with fuch an abundance of fpecie, that at an a- 
verage the exchange may be reckoned at 7 currency to 5 
S-ierling. 

The method of computing the exchanges is in this cafe 
the fame as witht Ireland, and therefore the rule needs not be 
repeated. 

Examples of the exchanges with America^ &c. 

Exam. I. Glafgow receives an account of fales from Phi- 
ladelphia, the nett proceeds amounting to 575/. 19/ 6 d^ 
currency ; for how much Sterling may Glafgov^ debit 'Phila- 
iielphia, the exchange being at 80 per cent,? 
180 * 100 

Cancel the ciphers^ 9-5 • • SIS ^9 ^ 
and divide by 2« 5 

9) 2879 17.6 



.319 19 8y Avfwer. 

Exam. 
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Exam. 2. Glafgow reccWes a bill of exchange from Phila- 
delphia for 319 /. 19 X. Syd. ; for how much currency is 
Glafgow debited at Philadelphia, the exchange being at 8d 
per c€nt. f 

100 : 180 

Bf cancelling and 5 * 9 •• 3^9 '9 ^r 
dividing as above. 9 

5) 2879 17 6 

575 '9 ^ currency. Anf. 
^Exam. 3. Philadelphia is indebted to Glafgow in 1575 A 
14 X. 9 d. currency ; what Sterling may Giafgow reckon on 
CO be remitted when the exchange is at 75 per cent, f 

Firft, 17s • loo :: 1575 ^4 9. the two firft terms of which 

(being abbreviated. 
By dividing them by 5X5, there will be this new date 

Cur. Ster. Cur. 

7 • 4 :• 1575 H 9 
4 



7) 6302 19 



900 8 5-y Sterling, Jnfwer. 

Exam. 4. Glafgow receives a bill of exchange from Phila- 
delphia for 900 /. 8 s. $^d. Sterlings for how much currency 
was Glafgow debited, the exchange being at 7^ per cent. ? 

The firft and fecond terms being abbrev. as above, it will be 
Ster. Cur, Ster. 
4 • 7 •• 900 S 54 

7 

4) 6302 19 



'575 '4 9 currency, Anfvoer. 

Or by praftlce thus, I. 900 8 5^ for 100 

450 4 2tfor 50 being '^* 
225 2 i^for 95 being '^ 



1575 14 9 cur. 17s 

Exam. 
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Exam, 5. Glafgow c«n(ign$ to Virginia goods ptr invoice 
amoanting to 578 1, 191. 6 d. which afe fold for 847 /. 151* 
6 d. currcDcj ; what Sterling ought the faftor to remit» de- 
ducing 5 per cent, in full of commiffion and charges, and 
what doth Glafgow gain 'per cent, upon the adTeniure> fup- 
pofing the exchange at 30 per cent, f 

Exch Com. 

130+5=135 • ^^ 

27 • 20 - 847.775 
10 



3) i6 95S>SO^ 
9) s6s«-83 



617.981 to b^remilted^ 
578.975 toofigned. 



49.006 gained on the whole. 



Then 578.975 ; 49.006 :: 100 

100 



57*-975) 49©o.6oo (8* neareft. 
463 1 .800 

268.800 

Exam. 6. Virginia is indebted to Glafgow in 575/. 19 x. 6d. 
Sterling ; with how much currency will Glafgow be credited! 
at Virginia^ when the exchange is at 33^ per cent, f 

Fir ft 100 I 1334. 
3 J^ 

300 I 4:0 both terms reduced to thirds.. 
Bj cancellbg the ciphers, it wiU be 3 : 4**575 19 6 

Or prajkicalify ■ 

575 *9 ^ ^^^ ^* *^ 3) ^303 a8 o 

191 19 10 for 33f — — — -— 

— — — — 767 19 4 cur«y. 

1.76719 ^Anfwr. 
Vol. I. A X Or 
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Or thus, L. 575 19 € for 100 

191 19 io£or33|.or'^ 

^33t 

767 19 4 curreocjr. Jnfwer. 

Exam. 7. Glafgow is indebted to Carolina in 5759/. i^ s. 
9 d. currency, exchange at 550 per cent, ; for how muck 
Sterling may Carolina value on Glafgow i 

Firft 550 '. 100. Cancel one cipher 6q each fide, and di- 
vide by 5, then it will (tand thus, , 

u : 2 :: 5759 18 9 

2 



11) 11519 17 6 

'O47 5 ^A Sterling. Anfwer, 
Exafn. 8. Jamaica is indebted to Glafgow in la 1550 cur- 
rency, for which Glafgow is ordered to draw on London, ex- 
change 40 per cent. ; how much money dors Glafgow draw 
for the bill, being allowed I exchange for the draught to 
London ? 

7 • 5 •• ^55® 
S 



7) 77SO 



100) 1107 2 loj: value of the bill. 

2) II I 4t at I per cent, cxchanjje. 
5 10 8iat i per cent. 

1 123 14 11 received at Glafgow. 

OBSERVATION. 

When Britain exchanges upon the L. 106, as in the above 
infiances, the higher the exchange is, the advantage to Bri- 
tain in remitting is the greater, and in drawing the lefs. bup- 
pof<, for inftance, that the exchange betwixt Britain and Ire- 
land is at 12 per cent, I can in that cafe purchafe a bill for 
L. 100 Sterling to difcharge a debt of L. iii Iriih, whereas 
had the exchange been at 5 per cent, the fame bill would have 
coft me £. 106 ; ij : 4 Sterling', but what I gain by remit- 
ting on this occafion is loft by the drawer o£ the bill j for hit 

credk 
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credit in Ireland is leflened by L. 112 Irifli^ Jind he Jiaih on- 
ly received L. 100 Sterlings whereas had the exchange been 
at ^per cent, he would have received L. 106 : 13 : 4 Sterlings 
for his 112 Irifh. They who deal in exchange with Ireland, 
ought to be well informed at all times of the (late of trade 
btcwixt the two nations, and on whofe fide the balance lies ; 
for as the rile and fall of exchange is the true barometer of 
the balance of trade* fo likcwifc by having a proper intelli- 
gence of the imports from Ireland, and exports thither, one 
may in a great meafure difcern what will be the ftate of the 
exchange. Suppofe, for example, Ireland h^ imp^Tted from 
Britain goods to the amount of L. 20,000, and had exported 
thither to the value of but L* 10,000, it is plain that Ireland 
. can be at par with Britain for no more than L. 10 000; and 
yet there is a balance of L. 10,000 ftill due, which niufl be 
remitted to Britain before the account is evened. Whea 
there is no money due in Britain to compenfate this balance,. 
Sterling monef in Ireland will become dear, and Irifh money 
cheap, and as the demand for bills increafcs, the price will be 
proportionally raifed.' The IrHh merchant who forfees this, 
will lay in a fund of credit in Britain for the occaiion ; and 
though at this time he can receive L. 11 i Irifh for his draught 
of L. 100, he may be able, by the time his bills fall due, to 
purchafe remittances at JL. 105. The Britifh merchant, on 
the other hand, wiU mufter up alb he can to purchafe remit- 
tances, to ratfe a ftock of IriHi money, which, upon the turn 
of the balance he can draw. for, with the odds of 5 or 6 per 
<enty perhaps, in his favour. 

When the exchange with the plantations in America is 
high^ which is generally the cafe where there is not a fuffi- 
ciency of produce fit for the Britifh maikct to anfwer the im- 
ports from Britain, bills of exchange are often a very ex- 
penfive remittance ; for which rcafon thofe who have flores 
libroad, and can afford to lie a little out of their monty, chufe 
rather to purchafe fuch produce as will con^e to the quickefl 
market in fome other colony upon the continent, or in the 
Well Indies, in order to be remitted from thence in produce 
or in bills of exchange. 

Examples 0/ exchange applied to* drawing and remilting. 

Exam. I, When the ex^hang^ was at 12 per cent. Britain 
remitted to Ireland L. 5000 ; for hoyv much Sterling ought 
Bijtasn to draw for. a reimburfement when the exchange faffs 
to 6 per cent, f ^ . 

^ ^\X2 ' Firft, 
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Firft» loo : 112 :: 5000 
112 

100) ,6cooo 

5600 amoant in Ireland at iipirant. 
tiijt io6 • 100 •• 5600' 



106) 560000 (5283 o 4i St^Sttf. Jnfwer. 
530 

300* 

880 
848 

320 

2 

20 •/. 

40 

480 

Or more expeditioufly as barter* 
Jr. Ster. Ir. 

iia I 5000 ^: 106 

1*2 



106) 56000a 



£.5383 o 4i as before. 

fence Britain gains by this tranfaffion X.28t:'o:4S. 
ithich will be found to be above 5 ptt cent. - * 



JSjuuif^ 
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Exam. a. When the exchange with Ireland rofe to la ^ 
ant. Ireland drew on Londbn for L. 5000 Sterling ; how 
much Iriih muft be remitted to London to difcharge the debt 
when the exchange falls to 6 per cent, f 

Tirft, 5000 at 160 per cfnU. 
500 at 10 per cent. 
100 at 2 per cent. 

5600 at 1 1 2 Irilh received for draughts » 

^dljT, {ooo at 100 per cent. 

250 at 5 per cent» 

50 at I per cent. 

5300 at 106 Iriih remitted. 



Difference 300 gained by Ireland, which is ^fer cent. 

• •"*.'■ 

Art. III. ExcHANOB with Holland* 

INTRODUCTIONt 

In Holland there are two banks, the one of Amfterdam, 
and the other of Rotterdam. That of Amfterdam is not on* 
2y the more famous of the two. but the moift confiderable in 
Europe. It was eftabliflied on the 31ft of J January idop* by 
the authority of the States General, under the ' dire£bion of 
iht burgomafters of the city« who having conftituted them- 
felves the perpetual caihiers of the merchants of Hmfterdam, 
are themfelves a fecurity for the bank ; and as bufioefs in the 
bank is negociated by transfer^, ihiUions may be paid in a 
day without the intervention of any ca(h, which is of the 
greateft confequence in expediting trade that can poffibly be 
imagined. Authors differ ai>out the real fum of nu>ney that 
is depoiited in this bank, but few have reckoned it under 30 
ihillions Sterling. 

. It is to this bapk the city of Amfterdam owes its fplendour 
and magnificence, which, though it poflefTes the greateft pare 
of the merchants ready money, rather promotes than inter* 
rupts their commerce, by the fecurity and difp^tch witb 
which a bank-credit is attended. 

By the eftabliihment of this bank it is ordained, that bills 
of exchange* and the payment of whblefale goods, (hall only 
be in bank^ vnlefs the fum be under 300 guilders; iu which 

4 C9X^ 
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cafe it cannot be entered into bank witboot a duty of 6 fti- 
w€Ts^ excepting b J the £aft and Weft India companies, who 
can enter into bank what Aims chejr pleafe without any duty 
whatever. 

To have an account opened in the bank, there is a duty 
impofed of lo guilders for obce only ; but if at any time that 
account fhould be overdrawn^ the merchant incurs a penalty 
of 3 per cent. 

A merchant may draw his caih out of the bank at any time 
ppon allowing ^^ per cent, for bank fccurity ; but if at that 
time the agio, that is, the difference betwixt the bank- and 
current money, or the difcountto which the current money is 
liable, ,be below 5 per cent, the treafurer is obliged to make 
good the difference, as 5 per cent, which feems to have been 
the original agio, is always charged when it is received. 

No merchant can draw for the money he puts into bank, 
or any part of it, until the next day, withoyt making an kU 
lowance o^ i per cent* unlefs the bank had bcdh opened only 
the day before, after balancing the books, or at the feaft of 
Pcntecoff. 

All accounts witii (he banl^ muft be balanced twice a-year, 
9nd that within fix weeks after the bank is opened, under the 
penalty of 15 guilders. 

No procuration is good at the bank unlefs it be regiftered 
there, and the noting of fuch procuration cofta 50 ftivers. 

The time of noting in the bank is from fevfn to eleven in 
the forenoon ; after which to three in the afternoon every 
Bote carried in will coft 6 ftivers, and afterthree none are ad- 
mitced. 

When money is dcpofiited in the bank, the^depofitor may 
call for it in fpecie, when he wants it, upon allowing a pre- 
mium feldom exceeding \per cent, for bank-fecurity. 

No money can be given in loan but upon fecuriiy that is. 
unexceptionable, and in judging of fuch iiecurity thedire^kor^ 
mod be unanimous. 

No dircftor can ufc the freedom to abftraft ^tr/u money 
from the bank to fupply any private demaiid, though but for 
a fingle day, upon pain of death. 

The ftri£tnefs and fidelity with which this famous bank is 
kept* is produdive of fo great a fecurity on the part of the 
citizens, and contributes fo much to difpatch in money mat- 
ters, when a large fum can be negotiated with a fingle debit 
and a credit, that a bank payment is reckoned from 3 to 6 per 
oiRt. better than a payment in caih, befides a premium air 

lowed 
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lowed the bank for every depoiit. It is do wonder then it 
this bank be icnmenrdy rich, fincc the iaftitution is fo judi- 
ciousy the regulations fo wife, and the direftion fo proper 

In Holland they kaep their accounts io pounds, (hillings, 
and pence FletniOi, divided as the Britiih pound, but more 
generally in guilders or florins, ftivers, and phinnings, reck- 
oning 16 phinnings to a ftiver, and 20 ftivers to a guilder 
«r florin. 

They reckon likewife 6 guilders or florins to the pound 
Flemifli-. 

Britain exchanges with Holland upon the pourid Sterlings 
for which the latter gives an nnecrtain number of (hilling 
and pence, or grotes Flemi(h, according to the courfe of ex- 
change, which runs from 30 to 40 j. Fl^miih^^r 20 j. Ster- 
ling. The par of a pound Sterling, according to Sir Ifaac 
Newton's table, will be found to be JL. i : 16 : 6 Flemifli; 
but a guineav paiTes in Holland for 13 guilders according to 
which eftimatiba theu*'coinj may be reckoned as follows. 



A duke 


. L.o 





OvOT 


A ftiver 


- » 





1^ 


A fchilling - 








6^5 


A guilder. - 





I 


9 


A Zealand dollar - 





2 


1i 


A rix-doUar 





4 


4t 


A dry guilder 





5 


3 


A ducat 


- 


9 


ai 



To compute the exchanges with Holland, or any other 
place, where it is made upon the pound Sterling. 

Ca/e I. If Dutch money is required, let I. i SterRng be 
the firft term, its equivalent Dutch the fecond, and the Ster- 
ling to be exchanged the third ; then will the Dutch money » 
required be the fourth proportional. The equivalent Dutch 
money will likewife be found very readily by pradlicc. 

Cafe 2. If Sterling is required, let the Dutch money equi- 
valent to L. I Sterling be the firft term, L. i the fecond, and 
4he given Dutch the third, then will the Sterling; required be 
the fourth proportional. 

Examples of exchanges with Holland. 
Exam, I. London is indebted to Holland in L. 270 : 8 r 2 
Sterlings with how much Flemifh is London debited at Amfter- 
4am^ when the exchange is at 351. td. Flem,per pound Steai. ^ 
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>-77S 



t.Sf.L.FI. 

I : 1.77s :i 270.40833 



I 35 204 166' 
1892858333 

189^8583333 

27040833333 

479.974791 66=L. 479- ^9'Sii FkmUh* 
By pradicc thos : 

L. Fkm. 
^70 83 for I 00 
135 4 I fore 10 o 
^ 12 o4> foro 50 
6 15 %^^{oTO o 6 
479 *9 5^v 25 before. 
£Mm. 2. Holland is indebted to London in nett proceeds 
of tobacco, booked there at 479'. 19 s* 6 d, Flemifh; for how 
much Sterling may London draw, the exchange being at 
35 1« 6 (/. Flemifli per pound Sterling ? 
i. Fiem. L. St. 5) L. F/em. 
5) ^•775 • » •• 479-975 



5) -355 
.071 


S) 95-995 

.071) 19.199 (27e-8a 
142 

499 

407 

29 

20 


StcrBtig. Anfatt\ 




580 
568 


m 




IX 

It 






144 
p 142 





(a) Exam. 
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« Exam. 3. Amfterdam remHs to London 5104 guilderst 
'8 ftivers, and 2 pennicks, exchange at 35 s. 6i d. Flem* 
banc, what will this remittance credit Amfierdam for a^ 
liondon ? 

iirft, find the guilders contained in the exchange, by pro* 
portioning, as 20 is to 6, thus : 

*|20 '. •|6 II 3554i<^ : 10.6625 
10 : 3 
Hence to multiply by .3, being the faine as to mfrbifriy by 
3 and divide by lo, .3 will bt a common multif^lier ; the 
iprodu£t of which into the courfe of exchange will always give 
the guilders contained in a pound Sterling : wherefore, 

•3 



16.66250 guilders^:!, i at 351. 6i d. Flem. exch. 
Then 10.6625. 1 i \\ 5104.40625 
2.1325 1020.88125 

.4265 204.17625 

•0853 , )40.83S25(478.72S=^- 478- H-6 

3412 

^ 6715 
S97'« 



744^ 
6824 

6185 
597^ 

2140 
1706 




Vol. L T y Or 
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Or thus, 35 64 5104 8 2 

12 40 



5) 426.5 5)204176.25 . ' ^ 

85-3 40835.25 (478.725=1. 478-1* < 

3412 

6715 

In multiplying hj 40 597 1 

the number of grotcs in - 

a guilder, 16 grotcs are 7442 

taken in for 8 ftivers, 0824 

and .^5 is the 2 phen-r •— — 

nings expreflcd in the 6185 

decimal of a grote. 597 1 



2140 
1706 

■^ "■■■ -^"1 

4340 
426s 

(75) 

Exam. 4. London is indebted to Amfterdam in L. 47^ 
14X. 6^. Sterling, for how many guilders may Amfterdam 
draw, the exchange being at 35 s.^bid.per pound Sterling. 
478.725 Or. ' ' 

35 fchillings. 478.725 for I. i 

^39-3^^25 for — 10 



^m^'^Sl at 2C 119.68125 for — 5 

1436175 5 ^ 11.968125 for 6 

239362 at 6 -997344 for . 



19946875 at 

75 
•3 



850.7342 19 I. Flemi(h. 
17014-684375 fchillings. 6 



5104.4053125 guilders. 



5104.405314 guilders. 



Exam. 5. A merchant in Glafgow is credited at Amfter- 
dam for 2154 guilders, iJt ftiver^, and 4 pennicks, current 
money ; for how much Sterling may Glafgow value on Am- 
fterdam, exchange 355. 34^' Flem. banc. agio4T/^r cent.f 

Firft, 



Var. XI. EXCHANGE with HOLLAND. 355 

C. B. C B. 

Firft, 104,5 • ><^o *:2is4.6x25 : 2061.83 

adly, 35 3i 2061.83 
12 40 



423-5 ) 82473-20 



194.742 JnfwiffzL. 194- 14-10 

Exam. 6* Gla(gow draws on Amfterdam fpr X. 194:14:10 
SUrUngy exchange at 351. 3^1/. Flem. banc.^^r pound htir^ 
Jing; how much current mpoej will pay the draught, agio at 
4i fer cent. ? 
Firft, 194.742 for2© Thcn'*|2o6i.83 

97.371 • for 10 41.226 for 2 pw cent. 

,48.6895 for 5 41-236 for 2 

' 2.434275 for o 6 10.309 for i 

.4057125 for oi 



343.6384875 Flem. pounds 
6 



2x54.613 cur, guilders. 



2061.830925 guilders banco. 

Exam. 7. When the exchange is at 35 s. what is the price 
ef the guilder. 

35 
12 

d. St. d. Fkn^. in a guiUir. 

2) 420 d. FUm* I 240 II 40 



3) 



12 



21 



- 4 

7 40 



7)160 
22^^. SterL Anfwer, 

Exam. 8. When the guilder is fold at 22*^. Stirling.^hzt 
is the exchange betwixt Britain and Holland i 

Y y 2 22$ 



35<S VAmETlE^ w PROPORTION. Part IV*. 





22^ 


: 40 


• • 


040 Sterl. 






1 




7 


4) 


160 




4)' 


1680 






• 








4 




«: 


1 4ao 

35 Anfiimr, 



Exam. 9. When the hank-guilder i» worth 22 d. Sterling, 
«rh4to)iglic to be tkc prke of the cDUTeoi guilder, agio 4 fer 

104 • 100 !* 22 

|0O 



104) 2200 






21-rrrf. Ah/VHT. 

Holland ea&ehanges with the.trading nations upon the cod* 

tinenc as follows : " 

With France upon the French crown, for 54 grotes, more or left 
'With Hamburg, upon the dollar, for 32 Y\cm\(U fchilHngs^ more or left, 
"With Spain, upcji the ducat of 375 OBarrad-es, for 97 grotes, mor« or lefs, 
y^irh Portugal, upon thecrufadoof 4G0 reas, for 44 grores, more or lefs, 
With Genoa, tieon the piaftrc of 5 i;v. kaacoy for gagrOitfSj more or tefs, 
"With Venice, upon the ducatof 24gros banco, for 88 grotrs. more or left. 
With Leghorn, apon the piaflre of 20 fols d'or, for 86- grotes, more or lefs. 
With Geneva, apon the crown of 60 folscnrt. lor 90 grotes, more or Itfs, 

And the ci^inputatipn is the faoie with the exchanges be-^ 
twixL Britain and the fajne plac(»« 

Art. IV. Exchange with the Auftrian Netherlands. 

Antwerp was once the metropolis for trade of the whole 
Seventeen Provinces, although Amfterdam and Rotterdam arc 
at this day bv far its fuperiours. it is however the principal 
place of exchange in the Auf^i'i^^^ Netherlands, and ftillhath 
a confiderable trade. The par of a pound Sterling at Ant- 
werp, according to Sir Ifaac Newton, is 34/. iirf. FlemiA; 
but later authors make itdififercnt; fome 351. 6^^. others 
35 J. 2i and others 3B«rrJ-; but the courfc is allowed by 
0VI to run from 30 to 40 fcliillings Flemifli per pound Ster- 
ling. 

ExampUi 
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Examples if exchanges with Antwerp* 

Ex. I. How much Flcmifli will aof^^cr a London draught 
of 1. 374, 19 J. Sterling, exchange at 37 x. ^d. per pound 
Sterling ? 

374 19 o for 20 
iky 9 6 for 10 
93 «4 9 for 5 
46 17 4ifor 2 6_ 

, 37 <i 

i. 703 o 7i Flemifli. An/w^r. 

Exam. 2. How much Sterling will anfwer an Antwerp bill 
of 1703:0:7^ Flemilh, exchange at 37^.6^. Flemiih per 
pound Sterling? 

37 6 703 O 7t 

2 40 



75iixpences III*. 5)281^1.25 fixpences. 

5)5624.25 



3)1124.85 



374.()5=I.374,i9/. S/^. 

In the lad example one fixpcnce is added to the produft 
of 40 out of the 7f rf.and the remaining three halfpence redu- 
ced to the decimal of fixpence ; the diviiion is made by the 
component parts of 75. 

The different towns in Britain exchange with London for 
a fmall premium' in favour of the latter, more or lefs, accord*. 
ing to the demand for bills; and, in the fame manner, Ant* 
werp and the other towns in the Netherlands exchan^^e with 
Amfterdamfrom li to liper cem/m favour of Arafterdam, 
and the calculation^ in both cafes are made a$ in fa^of^gei^ 
"We fliall give an example of each. 

Exam. I. Glafgow draws on London for 1. 760 at 30 days,^ 
^ exchange ; how much mooey is received for the Uiayght? 

760 
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760 

3 1 6 fori per cent. ^^i^jg 

19 for ^ per cent.^i of ^ 

4 15 exchange at I 



L. 764-15 paid for the bill. Anfwet^. 

Exam. 2. Antwerp draws on Araftcrdam fori. 760 Flc- 
mifli, exchange at liper cent. ; how much flcmiih will par 
the bill at Antwerp. 



760 



7 t2^t t per €ent.^=^^ 
3 i6ztiz^oi^ 



> II 8 exchange at if 
L. 771 8 paid at Antwerp. Jnfwer. 

Art. V. Exchange with Hamburg. 

INTRODUCT ION. 

Although the funds of the bank of Hamburg are much in- 
feriour to thoi'e of the bank of AmOerdam, yet the integritj 
and exa^tnefs wich which it is conduAed, hath procured it a 
ycrj great reputation all over £urope, and ftill more particu- 
larly in the north. 

The infpt Aion of this bank comes not under the cognifance 
of the fenace; but as the citizens and corporations are Aire- 
ties, they chufe four dircAors by a majority of voices frooi 
among the principal of their own number. Thefe direAors 
muft fee that the regulations oJt the bank be duly obferved, 
and itnprefs the cafhters with money without couching the 
treafure, when there is a demand. Though the capital of 
this bank is fuppofed to be very confiderable, yet it is very 
difficult to conclude concerning it with any dicgree of cer- 
tainty i as the clerks and managers are bound to fecrecy by 
oath ; which hath likewife this cfFeAy that no feizure can be 
iijsde of any depoilc or bank account, as no one knows how 
another ilaads vvich the bai.k. None but citizens can have 

the 
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tho>*bcnefic of a baok-account, or of lodging money there by 
vray of depofit, without' intereft- The lead fum which can 
he wrote in bank is 100 marks lubs, and every fum betwixt 
100 and 700 marks Inbs that is wrote in bank, is taxed with 
a duty ot 2 fdiillings lubs at entry* but any fum exceeding 
300 marks is entered gratis. 

The ftated hours of trapfa£ling bufinefs in the bank are 
from fcVen to ten in the morning ; but the bank is kept open 
to five in the afternoon for fuch as have a mind to write in 
bank at the cxpcncc ot 2 fols lubs for each fum. 

Everyaccouni that is opened with the bank cofts an ex- 
penfe of 50 rix-dollars, or 150 marks lubs. Loans are made 
eut of this bank upon a depofit of filver, jewels, precious 
ftonesy &c, which are received upon inventory -, and if not 
relieved at the end of fix months, by paying the principal and 
a moderate intereO, they are au£lioned at the bar of the bank 
upon a day advertiied for their iale and delivery. 

They keep their accounts in the bank, and through the 
city, either in rix dollars, fols, anddeniei^s lubs, or in marks, 
fols, and denicrs lubs. The rix-dollar is worth 3 marks, or 
48 fols lubs, weighing 532 grains. 

The livre-gros or pound Flemifh is equal to ji ma^kslubs, 
•r 20 fols gros, or lip fols lubs. 

' The mark lubs is divided fomedmes into 32 gros, but 
more generally into i6fchiUings lubs, and each of thefe into 
12 phennings. 

Hamburg exchanges with Britain in fchillings and grotes 
Flemifh, and the par of their rix dollar is reckoned at 4/. 6J, 
' Sterling, fo that the par of i. 1 Sterling is 13 marks 5 fchillings 
lubs, 35 J. 6yd. Flemifh. 

The value of the rix dollar being every where known, and 
'm flandard invariable, it is applied to the valuation of all 
kinds of merchandifes as well as coins. The principal cur- 
rent coins in thofe parts are thofc of Denmark arid Holf^ien, 
Lubec and Hamburg, 'which, taking them at the par, may 
be valued as follows. 



A tryling 7 of a phcnning , - - 


L.O Orij Sterling. 


A fixling 4. of a phenning - - 


- Oy'j: 


A phenning Vt- of a f chilling lubs 


oV, 


One fchillipg lubs V^o of a mark 


- 0-r 


Thedollari=2 marks - - - - 


030 


The rix-dollar=3 marks - - - 


04^ 


The ducat of 67 marks • • - 


9 4i 



The 
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The cdrre tit money hath been lb much adulterated of late 
J'ears, that the agio hath rifen from 1 5 to ao. to 30 and 4« 
per cent. : but all bills of exchange ate paid in bank, 

Exampks ^f exchange with Hofff^tirji. 

J^xam. I. London draws on Hamburg for £. 50b St^rBng; 
how many mat-k^ my ft be paid at Hamburg, the ext:hang& 
at 33' J. 6 d. Flerti . banco per pound fterling ? 
As 20J. Flcm.:ii marks, it viU be ^o'^j.^-'SS-S 
The two firft terms abridged by 5 4- < '5 - * 35-5 



4) 53-25 



13.3125 markt 
=L. 1 Surl. 
Hence 1.5 wHl be a conftani muhiplier, and 4 a conftaot 
ditifor, for finding the marks contained in the courfe of ex- 
change, equal to a pound Sterling. 

L. marks, f.. px, /. 

Then 1 '. 13.3125 |' 500 '. 6656 4 lubs. 
Or in other words, lince 1 is the |irft term, multiply the 
marks in one pound by the given number of pounds, ^nd the 
piroduft anfwcrs the queftion. 
For 13.3125 
500 
•— — -^ — Trtarks, s. 
, 6656.25=6656 4 lubs. Anfmer. 
Or by praftice thus : 

35 6 Schillings Flemifli are reduced in- 

3 to marks by multiplying by 6, and 

• dividing by 16; hence the reafon of 

8) 106 t6 xhis operation, wjiich is only an a- 

— — — bridgemeot of that« 

13 5 

Then 500 L, 

1 3 marks* 

/6(;oo for 13 marks* 
125 for 4 J. or i of a mark« 
31I for I J. or J of^J. 



6656 4 mark9^ as before, 

2 ' Exam. 
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Exam. 2. Hambnrg draws en London for 6S56 marks, 4 
fchiUings labs ; what Sterling muft be paid at London, th« 
exchange at 35 s. bd. Flcm. banco /«r pound Sterling i 

35.5 
4) 53-*5 



i3'3i2S ) <5<SS9.25 ( Scol.Ster£ng>' An/wtrJ 
6656.25 

Or by praftice, ihus, 

35 6 6656 4 

6 16 



213 )io650o(50o as before. 

1065 

(o) 
Exam. 3* Hamburg is indebted to London in the nett pro* 
ceeds o( a confignment, amounting to 5600 marks cunenc 
money; for how much Sterling may London draw^ exchange 
at 36 i. Flem. banco, agio 30 per cent, f 
Cancel a cipher in each of the firft terms^ and then it will be 
C. B. 

13 : 10 1 : 560* 
10 . 



13)56000 



36 4333t banco. 
3 8^ 

98 )34666| {^SZ^^A^firi^ L. 35j-l4-io 

526 
4y> 

366 

726 

6B6 , 

406 
383 

Vol* I. Z ai 
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Exam. 4. When the exchange with Hamburg b at j6x. 
id. Flem. banco ^^ ponod Sterling, what i$ the price of the 
mark lubs ? 



s.Ft. 


s 


.lubs. 




ao 
10 


rs 


120 

60 




5 
1 
06 


is 


3d 
3 

3 


d. 






219 


: 243 :: 16 
16 




219) 3840 i}nv 
219 








1650 

J 533 



V7 

OBSERVATION. 
When Britain exchanges upon the imaginary price of i /• 
Sterling, as with the Netherlands and Hamburg, the British 
merchant will find his account, in remitting when the courfe 
is high, and drawing when it is low ; as it is better to get 
36 s. Flemifb for a pound Sterling than 35 s. If what hath 
been fa id in the laft obfcrvation has been duly confideredand 
digeAed> an example will be fufficicnt illuftration. 

Examples of drawing and remitting^ 
Exam, I. When the exchange was at 36 x. 6^. Flemifli, 
Britain remitted to Amfterdam L. $000 Sterlings but upon 
the £all of the exchange to 35 s. Flemifh, Britain drew to be 
reimburfcd ; for how much Sterling may Britain draw t© 
bring home this remittance ? 
Sixpences' 

73 • 5000 *. I 70 
71 

7) 3^SO€>.lo^_ 

L. 5214 5 Z^ Anfwer. 
Exam. 2. When the exchange was at 36 s. 6 d. Flemifc, 

Britaia 
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Britain remitted to Amfterdam 5000 guilders ; but when th^ 
exchange fell to 351. Britain drew for the fame number of 
guilders j what advantage to Britain at^tended the negotia* 
tion ? 

adiy, is 
Firft, 36.5 .3 5000 

- 10.5 3) 1000 

5) 10.95 5000 



a. 19 ). 1000.00(456 12 £. at 36 X. 6 J, 



2-1 7) 3333.33 




Drawn 476 3 ^ 
Kemitted 456 12 5 

Gained 19 i x 4^ 



S3P 
438 

^2X12=1104 
1095 



Hamburgh exchanges with other trading nations as follows. 



With France, upon the crovrn of 60 fols, for 17 fchil. lobs, more or lefs, 
With Spain, lapoa the ducat of 375 nervadieSy for 93 groe, more <n lefs, 
WitA Portugal, upon the crufade of 46 o reas, for 42 gros, more or lefs. 
With Venice, apon the i>tnc ducat of 24 groa, for 86 gros, more or lefs,^ 
With Vienna, upon 100 Hamburgh rix-doUar^ b^nco, for 139 ri^doUarSy 

of the empire, more or lefs. 
With Nuremberg, on ditto, for 135 dollan of Nur. more or Ufa. 



EXAMPLES. 



J§ 



E^^am- !• Reduce 975 marks 2f fchillbgs lubs, bank mo» 
aey of Hatnburghi intolivres, fols. and deniers Tournois of 

Z z 2 France $ 
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I'raDce; exchange at 27-^ fob lobs banco per crown, of tio 

fob Tournob ? 

Exchange at 27 ^ 97; if < 

* 16 

649 — _-. 

I5002f 

»4 



649) 394456 

Cr. 576 5g 5 
3 

-■- -^ --■ 

Livrcs 1730 18 5 French money, jinfwfr. 
Exam. 2. In 1730 liv. iBJils, 5 den. how many Hamburg 
marks, exchange at 27,^ fob lubs per crown, of 60 foil 
Tournoisf 

3) '730 18 5 

Crowns 576 58 5 
^7^ 



4032 
1152 



24=^of57<^ 
13' for 30 fols 

9 for 20 

i| for 4 

Jifor 4 

■iV fo' ""4 dcnicrs 



4) iS^^-nr 
4) 3900 i 

Marks 975 2 Anfwer. 
After the fame manner may the exchange betwixt H;im- 
burg and any other place, when the exchange is made on the 
piece, be computed. When the exchange is made on the 100 
rix-doUars, the computation is fimilar to that betwixt Britain 
and the plantations. 

Art. VI. Exchange with France. 
l^aris and Bourdeaux arc the principal places of exchange 

• , / ' in 
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ID France ; and indted» in thefe places^ the bufinefs of ex- 
change is particularly ftudicd. Accounts.arc kept throughout 
the French dominions, in livres« fo]s» and deniers, divided 
as the Briiifli pound. In exchanging wii^ France, we pay 
fo many pence Sterling fpr their crown or ecu of 3 livres, or 
60 fols Tournois. As they have not always any piece of coia 
of that value, this ideal crown, or crown of exchange, is dif- 
tinguiflied from the real crown, or ecu d'argent, by the name 
of the crown of 60 fols Tournois.—- — The es^change between 
France and other countries varies more than any other, occa- 
iioned by the frequent alterations of their coin, which is the 
efFcdt of an arbitrary government. The king may at any time, 
by an arret, order the money to be recoined, at what number 
of crowns he plekfcs out of the niark, which muft render their 
value variable in other places, whatever value royal authority 
may ftamp upon them in France. By the laft arret of the 
15th of June 1726, 8| crowns are appointed to be coined 
out of the mark of 7 ounces, 17 pennyweights, and 12 grains ^ 
Englifh, and each of thefe crowns to pafs for 6 livres ; fo 
that, in that cafe, the mark contains 50 livres 5 fols, which 
is intrinfically worth 40 J. 8^ d. Sterling. Wherefore the 
prefent par of 3 livres, or crown of 60 fols Tournois, is 
29.149 pence Englifli, and whatever is paid more or lefs than 
this,, muft be, a gain or a lofs. According to this par their 
coins may be eftimated as follows : 

A denier - I. 00 OyiV 

A Hard of 3 deniers .--•00 ©tt^ 

A dardane of 2 liards • - - - o o OtVi 

A fol of 2 dardanes . - - - 00 Oj^ 

A frank of 20 fols or i livre - - o o pi 

A •crown of exchange 60 Ibis - - © 2 57 

A double 'crown of 6 livr^ - - o 4 io4- 

A lewis d'or of 8 crowns - - o 19 6 

They have likewife half and quarter crowns, and half and 
quarter franks. 

To compute the exchanges with France. 

C(fe I. If French money is required, let the courfe of ex- 
change in pence be the firit term, l crown or 3 livres accor- 
ding to the rcquifttion, be the iecond term, and the given 
Sterling^ reduced to pence the third, then will the fourth pro- 
portional be the anlwer. ^ " 

Cafe 2. If Sterling be required, reverfc the laft rule, or 
make the calculation by pradticc. 

Thefe 
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Thefe nilqt uniYerrally hold in computiDg the exchanges 
with chofe places where the exchange is made on any fixed 
piece, the price whereof is determined by the courfe. 

When I'raoce exchanges with other countries, who have 
likewife a piece of exchange, loo of the one is given for fo 
many of the other, and the calculations made in that pro- 
portion. 

Examples eftbi exchanges with France. 
Exam. I. London draws on Paris for L. 566 : 13:4; how. 
many livres, 6c. will clear the draught at Paris, the exchange 
being at 31 d. per ecu ? 

566 13 4 
20 



d. Hvres. 
#31 . 3 .. 


"333 
12 


136000 

3 livres " 




31) 408000 ( 131^1 s 
3' 

98 
93 




. 50 
3» 




190 
186 




3' 


, 


9 
20 




180 , 
»5S ' 




25 

12 

300 
27S» 



^ 



2 1 S**m' 





39483789 


3) 


407999- «S3 


12) 


i3S999-7'7 


2©; 


1 "333 3i 
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Uxam.jx. Londoo received at Paris Ijitfi livret 5 fols and 
97 denicrs; for how much SterliDg was the draughty tlie eas* 
change being at 3 1 i/. Sterling fir ecu I 

Z. 3 •31 I' i?i6i.263 Or thus 3) 13161 5 9|. 
31 

8) 43«7 ' " 

30) 548 7 9 at 10 d. 
18 s 7 at 1 

L. 566 13 4 Anfv3tr. 



566 ^3 3i 



Art. VII. Exchange with Spain. 

The monies of Spain are of two forts, the one called fhte 
inoney^ and the other vellon. A rial vellon is worth in Spaia 
'87 quarts copper money, and the rial of old plate of exchange 
is worth 16 vcUon, and the effe^ive rial of new plate 17 ; 
which makes a difference between thefe two fpecies of rials as 
32 to 17, or 53i^^r cent. 

By the word piate^ is underdood filver money, wherein 
fome of the merchants keep their accounts ; and that which 
is ufed for the negotiation of foreign exchanges is diftin- 
guifhed by the name of old plate, which is ideal in the fame 
fenfe with the exchange-crown of France, or the pound 
Sterling of Britain. 

The foreign bankers or remitters at Madrid* Cadiz, Se- 
ville, 6c, keep their accounts in piaftres, rials, and merva* 
dies old plate, reckoning 3*4 mervadies to a rial» and 8 rials 
to a pianre, the par of which is 3 j. 7 d. Sterling, 

The (hopkecpers of Madrid, the cudomhoufe, and other 
dealers within the kingdom, keep their accounts in rials and 
mervadies vellon. Some merchants, particularly in Valen- 
cia, keep their accounts in piaftres, fols, and deniers, divided 
as the French livre, or Britiih pound. 

The doubloon of exchange is eqa4 to 4 piaftres, or 32 
rials. 

The ducat, or ducado current, is equal to 1 1 rials old 

plate, 
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plate of 374 mervadies ; but the ducat of exchange is equal 
to 375 mervadies. 

The piaftre of exchange is likewife reckoned at 15 rials 

vellon, and 2 mervadies. It is proper that the drawer of 

a bill upon Spain fliould exprefsly flipulate the payment to be 
made either in gold or filver, or the bearer of the bill may 
fuftain a lofs of if pet cent. 

The Spanifh filver and copper coins, from the above par, 
may be citimated as follows. 

A mervadie • - • - i. o o o44ir 

A qjariil=2 mervadies - - 00 otry 
A rial plate=i7 quartiles, or 34 mervadies o o 5I 

A piftrinc=:2 rials plate - - 0010^ 

A dollar, old plate of SevUle=:ie rials « - o 4 6 

A dollar of new piate=8 rials plaic ' - <> 3 7 

Mexico ditto - - - 046 

' Pillar ditto - - - 046^ 

Peru ditto old plate - - - ^ 4 5 

A crofs dollar - - 044^ 

The gold coins are pifloles and their fra£tions ; the piftolc 
is worth 4 dollars, or 17/. lid. and the fra^ions in propor- 
tion. 

The courfe between Britain and Spain is always below par, 
from 35 to 40 pence />^r piaftre. 

Examples of exchanges with Spain • 

Exam, I. London remits to Cadiz L, 576 : 12 : zj Sterlings 
exchange at 37i^' per piaflre ; how much will be received 
for this remittance at Cadiz ? 

d. piaft. L. 

37; : I :: s?^ it 2! 
20 

303 



11532 
1% 

138386 

8 



1107094 carried forward. 

1 3«3 
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piaft, ri. mcr. 

303) 1 107094 (3653-775=3633 6 7 M^.^S^ 
909 

1980 
1818 



1629 

1 144 
9«9 



^3S<> 

2J2I 

2290 
2I2I 



1690 
1515 

^75 



Exam. 2. Cadix remits to London 3653 pigft. 6 ri. 7 mcr. 
at 37^ exchange /^r plaftre; what will the remittance amount 
to in London ? 

3653-775 



i^y 3653775 = 2J. 

i 182.6887 =3 I 

t 2.1.8361 = It 

\ 5.7090 = i 



576.6113 = 1.576 12 2^ Anfwer, 

Rials vellpn ^re reduced into rials of exchange, and the 
contra|*y ; piaftres effective into rials of exchange, and rials 
vellon, as in the foUovipg examples. 

Exahi. ]. Reduce 5005 vu\i6 mer. velloa to rials of ex- 
change. 

Vol. L 3 a ri. 
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ri. mer. 
5005 16 
84 



40044 = the produA of 8, to which 4 is added for 16 m. 
2502t = ilic prokluft of i 

4)42546^ = the produce of 8i quarts in a rial vellon, 

4)10636; 



2659-/t rials of exchange . Anfwer. 

Exam. a. Reduce 2659 ri. 5 mer. of exchange, to rials 
yelloD. 

2659 5 

16 quarts in a rial of exchange. 



8-5) 42546i 

Rials 5005 16 mer. vcUon. Anfwtr. . 

Exam. 3. Reduce 250 piaftres to rials Tellon. 
250 
8. 



2000 

16000 

1000 



i6) 17000 

1P62 1 6 mcrvs^dies vcjlon. Anfwex. 

In moft of the inland towns of Spain they keep their ac- 
counts in mervadies, hundreds and thoufands of mervadics, 
and exchange upon the ducat of 375 mervadics. 

EXAMPLE. 

Spain is indebted to Britain in 5745 vi? 575 mervadics, at 
^^d. Sterling per ducat of 375 mervadics ; .how much Ster- 
ling Will even the account in Britain I 

5), 
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5) 574 5'^ 575 ^ 

ii) 1 149.1 15 for 4/. S/^r/. 
96.759 for 4 A 

L, i244.874=L. iz^-i'j'C. Atifwer. 

Art. VIIL Exchange with Portugal* 

in LiiboD, and, in general, throughout the Portuguefe 
dominions, accounts are kept in milreas and reas, reckoning 
1909 of the latter to one of the former The milrea is no 
real coin, but an imaginary piece of account, of which a cm* 
fado of lilver contains -^S^y or o ^ 480 = 48a rcas. The 
par of a milrea is 5 s, jid, according to which the gold mo- 
nies of Portugal are as follows. 

The piece of 25 ^ 600 double Joannes Z. 7 40 

Ditto of 24 - - - - - 6150 

Ditto of 12 ^ 8©o fingle Joannes - 3 12 c^ 

Ditto of 1 2 - ' - 376 

Ditto of 6 ^ 400 half Joannes - - i lO o 

Ditto of 4 ^ 800 moidore ftamped - ^ . 7 ^ 

Ditto of 3 u; 200 quarter Joannes -\ o 18 o 

Ditto of 2 u; 400 half moidore • 0136 

Ditto of I {u 600 f Joannes - - 090 

Ditto of I u; 200 quarter moidore - 069 
Ditto of o u; 800 tV Joannes or teftoon piece 046 

The filver monies as follow. 

The crufado of 400 reas not ftamped £.023 

Ditto of 480 reas ftamped in 1643 " o 2 8f 

The 1 2 vintin piece of 240 reas - o i 6 

The 5 ditto of 100 rcas - - 009 

The 2t vintin of 50 reas - - 004^ 

The copper coins as follow* 

The vintin piece of 20 reas - - o if 

The half and quarter ditto, according to the fame 

proportion. 
The courfe of exchange betwixt Britain and: Lifbon is be- 
twixt 5 and 5 s. Sd- 

3 A 2 EXAMPLES. 
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EXAMPLES. 

«. I. 
at 5i 
porto ? 



Exam. I. London remits to Oporto i. 578 .• 19: 6, ex- 
change at 5 i. 3 d, per milrca ; what will be received at O- 



X. d. tn. I. s. d. 

5 3 : I :; 578 19 6 

4 20 



21 threepcn. 11579 
4 



. 3)46318 
. • 7) ^ 5439^333 

2205U7619 Anfiver, 
mil. reas. 
Exam. 2. Oporto remits to London 2205u;6i9, exchange 
at 5 f . 3 d. per milrea ; how much iterling will this be rec- 
koned at in London \ 
4) 2205.619 

20) 551.4047 s ^^Ss. 
27.5702375 at 3 J. 

578.9749875=1. 578-19-6 Anfwer. 



Art. IX, Exchange with Genoa. 

St. George's bank hath a prodigious fway in the republic 
of Genoa, and is conftituted of fuch branches of the public 
revenue as hath been mortgaged by. the government for the 
payment of fuch fums as have been borrowed during the exi- 
gencies of the commonwealth. The adminiftra^ion is during 
life> by which means it hatl^ become a kind of inferiour fe- 
Date, which often breaks the uniformity of their ariftocratic 
government. 

Accounts are kept In the bank, in piaftres or pezzoes, 
which are divided into foldi and denari, as the Britifh pound ; 
but fome of the merchants keep their accounts in lires or 
liras, ibldi and denari, divided as before : this money is only f- 
of the value of the other, as the Scots money is ^^^ of Sterling. 

The 
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rrt. r ^ a pezaoc or piaftre b 54 ^* 

According to wbkh thdr c*ins faiijr be eftimated 9s fol- 
lows; 



A denari - • 


L.O 


<H*w 


AToldi or 12 denari 





o/s 


A cbcvalet or 4 foldi 


• a 


it 


A tcftoon or 30 Ibldi 


I 


i| 


A genoini or 6 tcftoons * 


6 


9 • 


Apiftole 


b ^5 


6 


A Spanifli piftolc 


17 


11 



The exchange runs between 45 and 56^. 

Examples of Exchange. 

Exam. I. itiyi^pez, kgs, 6d. lite monef, how muck 
motitj of exchange ^ 

p, /. d. 
5} 784 19 6 lire money, 

156 19 10^ exchange-money. Anfwer. 

Exam. 2. Reduce 156 pez. 19/. 10^^. exchange-money 
to lires. 

156 19 loj 

. I 5 



784 19 6 lire money. Jnfwtr. 

Exam, 3. London is indebted to Geifioa in L. t7io» fSi* 
4 itf. ; for how many pezzoes may Genoa value oti London, 
the exchange at 47^ d. ? 

d, ip. • >^. L. /. d. ip. 
47i=z95 I I I- 1710 16 4=821192 

— X. liL 

Pezzoes 8644 3 6 
Exam. 4. Genoa is indebted to London in 8644 pex^ a x. 
6 d. ; for how much Sterling may London value on GeiMMi^ 
th« exchange at ^Jiper' pezzpe f 



<) 
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6) 8644 t 6 

8) 1440 13 9 for 4.0^. 
2) .80 1 8^ for 5 
90 o 10^ for j2t 

I710 16 4 yfnfwer. 
Exam. 5. London draws on Genoa fori, iyio: 16:4 
UterRngi how much lire money will paj the draught ex- 
change at 4^ d. per piaftre ? 
1710 16 4 

5 times 4 I. in a pound Sterling, 

Pezzoes 8554 I 8 of exchange. 

5 lires in a pezzo^. 

42770 8 ^. lire money, jfnfwen 

Exam. 6. Genoa is indebted to London in 42770^2. 8x. 
4 d. 111 e money ; how^ much Serhbg will this amount to» 
the exchange at 4/. per pezzoe ? 

5) 42770 8 4 

5) 8554 I 8 pezzoes of excixange. 

L, 1710 16 4 Sterlings at 4 x. exchange^ 

Art. X. Exchange with Leghorn. 

In liCghom accounts are kept in piaftres, foldi, and dena- 
rii divided as at Genoa. Some likewife keep their accourfts 
in liras or lires, divided as the piaftre ; but this money is only 
7 of the money of exchange. 

The par with London is 4 j 4 J. but the courfc runs from 
45 to 50 d. only 

The coins bf Leghorn may be eftimated as follows : 

A denari - " - - Loo o-r^ 

A quarrini, - 4 denari - - o o oH 



■H 



A foldi, - - 3 quatrini - 000 
A caraca or grain, 5 quatrini - -00 oi\ 
A Julio or paulo, 8 grains • • o o 5^ 
A piaftre of exchange - - 044 
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A ducat of 150 foldi - - - -Z. 055 
A piftoleof 21 lires - - - o 15 6 

Examples of exchange. 

Exam. I . London draws on Leghorn for Z. 465 : 19 : If 
Sterling ; what muft be paid at Lcghorp, the exchange at 
46^. />^rpiaftrc? 

46 : I '.\ 465 ip 6 
20 



6 



^3) 55917 



Piaftrcs 2431 3 5I Anfwer, 

Exam. 2. Leghorn draws on London for 243 1 piaft. 3 /• 
5I d. ; what will pay the bill at London, exchange at 46 d- 
jp<?rpiaftre? 1 

40^r=y 243M 73958 

5^/.=^ 405.195659 

?^-=T 5®-<5494.57 
JO.12989; 



L. 465.975007 =' 19 : 6 Anftuer. 

Exam. 3. Londop is indebted to Leghorn in 7456 piqfi. 
gfs.6d. lire money; what fterling ftands as an equivalent 
in the London me^rchants books, the exchange being at iod. 
per piaftre ? P ^ - 

^ ) 7456-475 X 

6) 124^-7453333 



4) 207.1243055 
\ 5i-7«*0763 



1^58.8053818 Anfmr. 

By cftimatlng the fraftions fometimcs above their value, 
and at other times below the value, as feemamoft convenient, 
perplexing denominators ar^ avoided, and the anfwer found 
with fufficicm exaftitude. 

Art, 
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Aft^XL Exchai4ge with Vbnic?. 

The bank of Venice, or banco del giro, is a public depo- 
fitory (or the reception of the merchants and traders money, 
eftabliihed by an ediA of the republic, enafting, that the pay- 
ment of merchandifes by wholefale, and bills of exchange, is 
to be made in bank ; and that all debtors and creditors (hall 
be obliged, the one to carry their money to the bank, and the 
other to receive their payment in bank, by transfers from the 
one account to the other : but to remedy the inconvenience 
that may arife for wapt of ready money to fatisfy the demands 
of ftrangers, or fupply the neceflities of a retail-trade, a ready- 
money bank account hath be^-n opened, for cSc&\ve pay- 
ments, which* ioilead of diminifhing the funds of the banlc, 
hath been found, by experience, greatly to have increafed them« 
— ^The funds of this bank are fixed to 5,000,000 of dudats, 
for the ^dminiftration of which the republic is gi^arantec. 

t^ Tbc accounts of the bank i^re kppt in livres, fols, aod 

deniers gros : the livre is equal to 10 ducats banki or 240 
gros, the ducat bdng equal to 24 gros. 

Money of exchange is always undcrftood to be that of 
ducats in bank, which is ioiagioary, joo whereof make 120 
ducats current money; ib that the difference betwixt v bank 
and current money is an agio of 20 per cent, though the 
brokers have invented another agio to bei added, which is 
more or lefs according to bargain. ' 

' The par qf a duc^t baqcp is 4 x. 4 d. Sterling, an4 the 
coyrfe between 45 and 50^. 

The Venetian coins are as follow : 

A picoli - • - £• o o^r 

A foldi, or 12 picoli - • 00 o,.^ 

A jule, or iSfpIdi - - 00 5^^ 

A teftoon, or 3 jules - - 01 5444 

A ducat current, or 124 foldi • 034 
A chcquin, or 17 lircs - -092 

Lire money is divided as t^e Britifh pound, and i ducat 
banco is worth 7^ lires. 

Examples ^ exchange. 
Exam. I. London draws on Venice for L. 541, 18 x. Ster- 
Sag; how much muft be paid at Venice, exchange at 45^^^ 
per ducat banco I 
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541 i8 
20 

10838 
12 

due. s, d. 

45-625) 130056.000(^850 10 jo|4 Jnjwcr, 
91250 

38^060 
365000 

230600 
228125 

24750 
20 



495000 
45625 

38750 
12 

465000 
45625 



8750 

Exam. 2. Venice draws on London for 2850 due. 10 foL 
IOtt ^^' banco, exchange at 457^/* per ducats ^^^ much 
Sterling will pay the draught ? 

6) 2850 10 1044- 

8) 475 I 9y at 40 1/. 
8) 59 7 9 at 5 i/. 
7 8 54at ^ , 

i. 541 18 o at 45^ -^/w/it'^r. 

Exam. 3. Venice is indebted to London in ^'jigduc. 19/. 
3 d. current money; how much Sterling may London draw 
'for, agio at 20 pir cent, when the exchange is at 4 j« i d;per 
Jucac banco ? 

Vol. L 3 B $ 
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^ • 5 ' ' 4789 193 current money. 
S 



6) 23949 16 3 

10) 3991 12 8t banc, money. 

2) 399 3 3i « 2 

199 117^ at I 

12) 199 II 7^ at I 

16 12 7^ at I ' 

I. 814 19 2f at 4 1 
The firft two terms arc abridged by cancelling the dpherSy 
and reducing the remaining figures to their ioweft terms. 

The foregoing are the remarkable places of exchange in 
Europe with which Britain hath occafion to negotiate, as all 
the other places with which we may have commerce, receive 
and make payments by the medium of Amfterdam, Hamburg, 
or Venice ; and if the examples of converting the money of 
one country into that of another have been properly attend* 
ed to, it may reafonably be prefumed, when the courfc of 
exchange is known, that there will be very little difficulty in 
reducing Sterling to its equivalent value in |he money of ac- 
count in any other country, and the contrary. It will aot» 
however, be improper to add what follows. 

' I. In Denmark and Norway, 

Accounts are kept in marks and fchillings, reckoning 16 
Danifh fchillings to a mark -, their real monies being propor- 
tioned as under. 

A rix-doUar = 6 Danifh marks. 

A Danifh crown = 4 ditto. 

A double ditto = 8 ditto. 

A rix ort s = 24 Danifh fchillings. 

An cbrew = 28 ditto. 

A rix-mark =20 ditto. 

A common ditto == 16 ditto. 

A Danifh gludfladt = 6 ditto. 

A foreign ditto = 5 ditto. 

The courfb of exchange with London is betwixt 45 and 
58 pence ^^r-rix-doUar ; with from 1 2 to 18 fer cent, in fa- 
vour 
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your of Hamburg to receive rix-doUars for Daniih crowns ' 
ki favour of Amfterdam froiu 8 to 12, and iu France from 
75 to B5 ruL«dollars per 100 crowns. 

n. In Poland, 

Some keep their accounts in pencc^ grofles, and florins, 
reckoning 1 8 pence to 1 grofs, and 30 grois to a florin ; 
and others in rix dollars and grofles, reckoning 90 grofs to 
a rix-dollar« 

Their real money is proportioned as under* 

^.. 

18 groflesorgrofhen = i ort = 10^ SterL 

A fpecie dollar = 40 groQien = z 

A rix-dollar c= 5 orts z= 4 6 

A gold ducat = 6 florins =2 9 

Britain exchanges with Poland conftantly by the medium 
af Amfterdam and Hamburg. 

III. Ill Riga, 

Accounts are kept in rix- dollars and gfoflien, reckotiing 

90 groihen to a dollar. 

The prdinary coins are, 
A rix-dollar =15 Riga marks =46 SterL 

A Polifli floria = 5 Riga ditto =16 
A Riga mark r = 6 grofhen = 3 
A vording = if grofs =5 i 

The exchange is made with Hamburg at fo many rix- 

dollars per ^ent. rix-dollars 

IV. In Prussia and Dantzick. 

Accounts are kept in florins grofs, and pence, reckoning 
18 pence to i grols, and 30 grofhen to a florin'. 
The currtni fpecie as follow, 

SterKng. 



A rix-dollar 


= 3 


florins =4 6 


A gouldenr 


= 30 


grofhen =16 


An ort 


= 18 


grofhen = 1 0^ 


A brummer 


= It 


grofhen = f 


A crofs dollar 


= 3 


florins 16 grofhen 


A fpecie dollar 


= 3 


florins 18 grofhen. 



3 B 2 PrufEa 
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Pruffia exchanges with London direftSy on the va-dolbor, 
the courFe from 4 to 5 /• ; — wa Amfterdam at 40 to 4^ fti^ 
vcnper rizdollar, or 118 to 130 rix-dolkr* fitt 106 riz- 
dollars of 50 ftivers ; and via Hamburg at 1 15 to 135 rix- 
dollars^^r cent* ditto of 48 fchillingi IuIm. 

V. In S W E D E K, 

Accounts are kept in rix-dollarsy copper dollars, and 
runfticks, reckoning 32 runflicks to a copper dollar, and 6 
copper dollars to a rix dollar, the par of which being 4 r. 6d, 
Sterling. The runftick is only an imaginary piece ufcd in 
their reckoning, but they have copper farthings, 2 whereof 
make a runftick; 3 runfticks make 1 whittoa, 107 whictons 
make a copper dollar, 6 copper dollars, or 64 whittojis make 
a rix-dollar. 

The copper dollar is likewife divided into 4 marks, and 
each of thefe into 8 runfticks. They have alfo 2^ ftiver dol^ ' 
lar, or Swcdifli rix-doUar, of value 2s.^d. Stirling, divided 
into 32 ore, and in this fpecie the cuftomhoure receive pay- 
ment of all duties outward. The duties inward muft be 
paid in the Swediih copperplate dollar, value 4/. 6 J. di- 
vided into 4^ ore. "The exchange with London is ge- 
uerally by Hamburg or Amfterdam, and foipeciafies direflly 
in which cafe they reckon the copper dollar par with our 
ihilling. but the cpurfc runs about 28 to 29 copper declare 
for the L. Sterling. 

VI. In Russia, 

Accoqnts are kept, cfpecially by the merchants of Arch- 
angel and Peterftmrg, in rubbles and copecks, and fometimes 
in copecks, grieveners, and rubbles. The curjrent monies as 
follow : 

3 copecks = I aUin 
10 copecks =3 I grievcncr. 
25 copecks = I polpaitin. 
50 copecks = I poltin, • 

100 copecks i= I rubble. 
2 rubbles =: 1 ducat. 

The rubble is worth betwixt 4 and 5 (hilling? Sterling; 
and our crown piece paflcs for 120 and fometimes 130 co- 
pecks. 

The 
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The duties are all paid io good foreign money by the 
weight. 

The exchange is made with Hamburg at an uncertain num- 
ber of copecks for the nx-dollar, and with Anif):erdam at an 
uncertain number o£ ftivers for the Ruffian rubble. 

VII. In T V R K E y. 

Accounts are kept in lions, dollars» and afpers, redconing 
80 afpers to a dollar, and by thefe two all their other coins 
are rated. Here they receive in payment the fpecie of every 
other country by the weight, provided the gold and filvclt is 
good. 

The current monies are as follow : 
A gold checkeen or cheffin is worth 243 afpers. 
An afper is worth ^ ok 1 penny fteriing, 
A Venetian checkeen worth 280 afpers. 

A Hungarian ditto from 240 to 250 afpers. 

A piece of eight from 100 to i to afpers. 
German dbllars from no to 120 

VllL In Persia, 

They reckon lo goz to i (habee, 2fhabeeata i mamodre^ 
2 mamodrcs to 1 abafTee, and 7 abaflees to 1 firquin. 
The par of i goz is 4 d. and the others in propordon. 

IX. In Arabia, 

Their only coins arc the afper, value fomething lefs than 
% penny Sterling, the dollar whofe value runs betwixt 60 anA 
to afpers, and the fequin of 100 afpers or 8 x. Sterling. 

X.' In Bengal in the East Indies, 

12 ree make i ana, and j6 ana 1 rupees=2 x. 6^ Ster - 
Uog. 

XI. In China, 

10 z^fyk make x canderine, 10 canderines i mace, and id 
mace 1 tale =r6j. 8 J. Sterling.-^ They have no coined pieces 
here, but pay in gold and filvcr by weight, which tkey de- 
nominate by talents and meafure. 

^11. Ift 
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XII. In Japav, 

They have a piece of gold, value I, 6 : 1 1 : 3, another 
piece of about ^2:3:9, and feveral filyer pieces of differ- 
ent weights. They have but one copper piece, value 3t 
Dutch guilders. 

Their gold is worth 63 /. per ounce, and their filver 5/. 
f€r ounce. 

XIII. In Egypt, 

The gold coins are, the fultany, xerifF, and (equin, each 
eftimated from 9 x. 4 ^. to 9 j. 6 d. The filver coins are the 
i>pani{h dollar^ and the muJen, an Ottoman piece. 

Accounts are kept by the natives in afpers and mudens, 
reckoning 3 of the former to i of the latter ; and by the 
Chriftians in Afpers, and dollars divided into 30 afpers* 

XIV, In B A R B A n y, 

They keep their accounts in dollars and afpers, reckoning 
80 afpers to i dollar. 

They have the fultany, the Venetian fequin, and the 
Spanifh piftole in gold, which rife and falji in their vahie 
according to the times. 

OBSERVATION. 

When Britain e;i^changes on the piece of foreign money, 
as the French crown, Venetian ducat, ^c. Britain ought ro 
remit when the exchange is low, and draw when it \& high, 
* to negotiate with advantage. The reafon will be obvious, 
for L. 100 will go farther in purchafing ducats, crowns^ mil* 
reas, tic. whei) the courfe of exchange is at 40 d. than when 
it is at 50 d, and 100 crowns will go farther in paying a debt 
due by France to Loudon when the exchange is at 32^. thaa 
when it is only afcpar. 

EXAMPLES. 

Exam, I. London is indebted to France in fooo crowns, 
for payment of which one bill ot 500 crowns is purchafed at 
3 i-j^. and another at :o i, for the remaining 500 j how 



much 
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much Sterling was paid for the bills* and what difference per 
cent, in the purchale ? 

Cr. d. d. d, 

Firft, 500 cxch. at 3 if 2dly, 30 : r.5 : : 100 
8) 500 1.5 



2|o) 62 10 at 30 J. 
3 a 6 at it^. 


30) 150.0. 

St^rcent.diff. 


65 12 6 at 3iirf. 
62 10 at 30 d. 



JL. 128 2 6 was paid Sterling. 

Exam, 2. When the exchange was at 5 s, Loodoo remitted 
to Portugal L. 500 Sterling, bat when the exchange rofe to 
^ s. 6d. London drew to be rcimburfed of this remittance ; 
for how much Sterling was the billfold ? 
Sixpences. L. Sixpences. 

JO • 500 1:11 Or 56oX4:=20bo mil. at 5 s, 
II It 



10) 5500 40) 22000 

L. 550 Anfwer. L, 550 Sterling. 

Exam^ 3. When the exchange was at 31 J. Briuin remit- 
ted to France 1000 crowns, but when the exchange role to 
32 rf. Britain drew for the fame number of crowns; what 
was paid for the remittance, and how much was received for 
the draught ? . 

1000 crowns at 31 //. 

125 at 30^. 

4 3 4 at I rf. 



.129 3 4 paid at 3 1 d. 
434 at irf. 



133 6 8 rec^J at 32 e/. 
N^ie, In exchanging with the other places of Europe not 
mentioned, we ufc the medium of Amfterdam and Ham- 
burg, which hath rendered Amfterdam dcfpotic in the arti- 
cle of exchanges. ' 

Variety 
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Variety XXL Arbitration of Exchakces. 
INTRODUCTION. 

npHE Lombardsi one of the many nations that eftablifhed 
-^ themielvcs in Italy after the ruin of the Roman etnpire, 
and who have beftowed their name upon one of the fined 
countries in tt> were the firft who ftudied and ftmck out this 
new path of commerce co themfclves, which hath fince been 
found not only advantageous to thofe who thoroughly under- 
ftand* and properly profecute it, but of peculiar importance 
to trade in general. 1 he way thofe ingenious {feople went 
to work was this : They entered into partnerfliip, kept houfes 
in thoft of the trading chies of Europe* at each of which 
fome one of the partners conftantly refided, and by keeping 
a regular correfpondence one with another, concerning the 
fiate of trade, and the exchanges in their refpeftive cities^ 
they fo managed this new branch of bufinefs, that their 
houfes foon became great and reputable, their Capitals large, 
and the cities in which they refided opulent add populous, by 
being made the centre of their exchanges. 

To be quick and accurate in arbitrating exchanges, a per-* 
feft acquaintance with, and a thorough practice in all the 
computations in the preceding part of this treatiCe will be re-* 
quiiite ; to which rnuft be added, a knowledge of the intrin* 
(ie value of foreign monies, according to the moft accurate 
^SkJs which have been made for that purpofe* 

A knowledge of the natural caufes of the ri(e and fall of the 
courfe of exchange between nation and nation, or between 
one trading city and another of the fame nation, will contri- 
bute not a little to the purpofes of arbitration. 

That the courfe of exchange is the toUchftone by which 
the ftate of trade can be infallibly difcovered, hath been al- 
lowed not only by great ftatefmen, and fpecuhttive politicians, 
but by the moft fl:ilful and fagacious practical traders ; and 
therefore it is the budncis of every exchange- negotiator, who 
vould make the moft of this delicate branch, toconfider with 
attention, where the balance of trade lies among the Euro- 
pean nations, at all points of time ; for by that means only he 
can embrace his opportunities of profit ; and thefc almoft 
daily betwixt fome nation or other, provided be bath a credit 
and correfpondence extenfive enough for the purpoft. It very 
rarely happen, in a comparifion of the courfcs of exchange, 
2 among 
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among feveral {daces together, thatdiey are found to ebb and 
flow in an exadl ec^uality of proportion ; for as the balance of 
trade diiFers between different nations^ fo the courfe of ex- 
change will be in favour of fome, and againd others. iThis 
being the cafe, the judgement of the exchange negotiator con«» 
&&> in vigilantly obferving, from a proper comparifion of the 
courfes of exchange, where thegreateft inequaKty of propor- 
tion lies, that he may thereby difcover with certainty, where 
he will find his account in drawing and remitting to feme 
places preferably to others ; for whcre-ever the greateft ine- 
quality is foundy it is there, that negotiations of this kind 
will be attended with the greatelt profit ; and by following 
this^ inequality, and altering, the channel of his correfpon- 
dence with the fluftuation of the exchanges, he will daily im- 
prove his fortune, enliven trade, by his intelligence and cor- 
refpondence, open new paths of commerce, and be an inftru* 
ment of making the place he lives in more confpicuous^ by 
being the centre of his exchange-negotiations. 

Sect. I. Simple arbitration of exchanges. 

Cafe I. When a faAor hath orders from his employer to 
remit a certain fum of money to a place, provided he can do 
it, at a certain price of cixchange mentioned, and at the facoe 
time, to draw for his reimburfement upon fome other.placeac 
a certain price bf exchange; to find whether the advantage 
in performing the one part of the commifiiun will be fufiicienc 
to compenfatc for the lofs that may arife from the other j lo 
that, in cafe he finds the negotiation would be to his confli« 
tuent*s lofs, be may write him for new orders, or wait till the 
courfe of exchange be more in his favour j, obferve the foi- 
lowing 

RULE 

Let the price of exchange affigned for remitting be the firft 
term, the price of exchange afligned for drawing be the fc* 
cond term, and the real courfe at which the remittance can be 
made, the third term ; then will the fourth proportional give 
the price at which the draught ought to be made, to be at 
par with the price of the remittance. 

By comparing which with the price of bills upon that place 
where the draught is to be made^ the faftor or corrcfpondeuc 
will eafily fee, whether he ought to obey the order or not. 

Vol. I. . 3C EX AM- 
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EXAMPI/ES. 

Exdm. I . A hdot at London receives an order to remit to 
Venice looo, ducats, at '4 1. Sterling per ducat, and for this 
purpofe, to put himfelf in cafk by drawing on Spain at 3 /. 
2 d. pit piaftre ; when this order came to hand, bills for Ve- 
nice were at 50 d- ; at what price muft London draw upoo 
Spain to compenfate the advance on the remittance to Ve- 
nice by the rife of the exchange i 

d. d. d. 

48 • 50 •• 3S 

12 25 r9 

39tt P^f piaftre, advance 1-^- 
OBSERVATION. 

Since the fa Aor» agreeable to the courfe of exchange, aif 
the time he received the order, is obliged to remit at 56 </. 
which is I d, advance on each ducat, he muft draw 39TT d, 
for his piaftre, otherwife his employer would be a lofer in 
whatever he drew below that price r but if bilb on Spain had 
rifcn more in proportion than bills on Venice, for inftance, 
to 40 d. per piaftre, the order could be performed with tt ^* 
advantage on each piaftre. 

For, firft, 1000 ducats at 4 j.= ■ ®|^®=I. zoo 

2dly, L. 2Ck5=z*4f°° d. in a piaftre =126^.158 piaftrcs. 

That is, the fa£ior in London muft fell 1 263. 1 58 of his conr 
ftituent*s piaftres before he is put in cafti to make the remit- 
tance of 1000 crowns ; but when hfc finds the courfe of ex- 
change bath varied fince his employer's intelligence, he may 
firft find what money the purchafe of 1000 ducats will require 
at 50^/. ; and fuppofing the courfe with Spain had rilen to 40, 
he can fave of the money arifing from the fale of his confti- 
tuent's piaftres about L. 2 : 10 : 3^ e/. 

Exam, 2. An order comes to Amfterdamto remit tg Genoa 
at 82 d, per pezzoc, and draw upon London at 33 s. 4 d. 
per I Surlingi when the order came to hand, bills for Genoa 
were at 85 rf. 5 1k>w nwft the pound Sterling be valued, to 
compenfate the lofs by the vcmictance to Genoa i 

Sa 
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«» • 334 


:: 85 




331 




2805 


/ 


284 


i2) 


?833 4 



34 <^ 

' Confequeotly ^^infterdam mufi fell tlie London bill at 
34 X. 6{d. to be a^ par ; whatever is below thai| would be a 
iofs; and whatever is above it, a profit. 

Exam. 3^. A merchant in Amfterdam is indebted to London 
in a certain fnm, which h^ orders his friend at Parb to remit 
at 30 d per crown, and to valtic on him for his reimburfe- 
snent at 54 grotes per ten ; upon receipt of the order, he 
cannot purchafe a London bill under iQid» but he can fell a 
bill on Amfterdam zt 54^ grotes j whether can the orddr be 
played frith lofs or profit ? 



d. 


grotes. 


d. 


30 


: 54 •: 


30i 


5 


fi _ 


9 


9 






S) *74i 



"^ 54Tf grotes. Jnfiuer. 

Hen^e this order can be performed with profit ; becaufe, if 
the remittance to London be at 30! d, the draught on Am<» 
tfterdam may be in proportion to the order at 54t§ grotes ; 
but the crowns remitted to London may be paid at Amfter- 
dam with lefs money, fince the coiirfe is only at C4^. - 

Exam. 4. Rome is indebted to Naples in 3000 ftamped 
crowns ; for r|:covering whkh debt, Naples gives an order to 
Lyons to draw upon Rome at 42 ftamped crowns for 100 
French crowns ;' and referving y for commifiion, to remit the 
proceeds to Naples, at 75^ ducats per 100 crowns ; when 
this order came to hand, bills for Naples were at 744* ; how 
lOiiift Lyons draw upo^ Rome, fo as tp remit to Naples the 
number of ducats intended by the order, and fave ^ commif- 
fion ? 

3Ga 7si 
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75* • 42 •• 744 
6 6 

453 44« 

S96 

453) ^«8i^ (41.5364 

l8l2 




(1*8) 
Hence Ljoni muft draw upon Rome at 41.5364=41x5 
ftcarly ; as wHl appear more iatelligibly in the following prO- 
oef«. 

4t '• too ••• 3000 
aoo 



6) 30C000 

7) -{MOO 



7142.857 French cjpowns. 
.004 



28.5714281. ptr^ent. commiffioo. 



7114.285572 nettproceeilsto'befHnmttod. 
TSip^ l;00. 

3557142^860 
49799^9^004. 
3557*42786 



5371.28560686 ducats to be remitted to 
l^ap^es jurcordixig to the order at 42 to Rome, and 754 to 

\< \'. >' '■ ■ , ..; .J. :• .: 1 :• .♦'••- Naples^ 
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3fi9 



!^Japles ; ztyi if the amount at 41.9366 crowns to Rome, vnd 
at 74y ducats to Naples, be found in the fame manxier, the 
fame number of ducats will come cut in the pj^cds as before. 

Exam. 5. Amfterdam is indebted to Glafgow ia iooO( 
guilders as a bsrfance of oett proceeds, which Oiftfgow can 
difpefe of at 21 d* per guilder ; but to make a trial in the tati* 
change-way, orders M. Chapelle at Paris to i^ue on Aflillerr 
dam at 54^ grotes per crown^ and r^mit the proceeds to Mr. 
^dair, London, raerving 4 commiffion for h^ trouble at tbe 
current courfe ; when this order came to hand, tibe conrfis had 
hot 'iiltered, and <he comnuffioo was execuc^ aocoKUog ts 
order; the courf^ of eaidiange betwixt London and Paris was 
at 32 ^. per ecu, at which exchange Mr. Adair reoeitef Uib 
of exchange upon London, which Glafgow is accordin^y "sA*. 
'viied of, and draws for, with liie advantage oizfer cewt* for 
the London biU.-<-— ^What is the difiecence of thefe traaf« 
anions to Glafgow (if feUing the guilders, oc being remitted 
VA0 Paris? 

. guild. «f. 

Firft> 1000 at %2 12) 1900 



10) 83 



6 8 for 20 d. 
6 8 for a 



Glafgow would draw L. 91 13 4 by lellicg tbe gwldtn>' 

adly, ioooX4o=34«-ooo 

4 crowos 

544=*i9) i6oo«<^ (7|0'593^ rectwed4)y t^ Simu^t on Am^ctA* 
*^ J533 3'^5»9 to i>e dednaed for 4. commiff.=T4 



670 7*5 9407 to be remitted to London at ri </. Ster. 

657 ' .■ 

» 90.8676 at 30 </.— I 

1300 6.6578 at 2 dZZt of 

1095 T -^ ^ 

■ 96 9254 emitted toiondon. 

•47^6 to be dcduded for commifl: at London, 



2050 
1971 



" ' ' 96^50 nett at London 

790 i.'889 promiunfi receive^ for the London biU 



1330 



98.339 
3b 

6.780 
' la 

9.360 
4 



[at %fer ««/c=^. 



1.440 



Vfn^ 
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Hence Glafgow receives, by negotiating the 
looo guilders at Paris, - - I. 98 6 9^ 

And would have cleared by felling the guQ- / 91 134 
^ers but - - - . S 

So that there u a profit arifing by the tranf> 
a&ionof - - £. 6 13 5J 

Which will be found to be^iV p^r cent. diflR^rence. 

Cafif 2 . To find the arbitrated price of exchange. 

The prices oH exchange from one place are always given to 
•ther two places, in order to find the price of exchange be- 
cwixt thofe two places proportional to the prices given, which 
if called tbe ariitrated price ef esf change ^ or, the par hy crbi' 
tratipn. 

In this cafe* the ift and 3d terms ipuft belong to the fame 
country, and the zd muft be of that kind of which the 
price is reguir^d; the term which moves the queftion being 
always the jd, the dilpoiition of the terms will cafily be dil- 
covercd, and the 4ih proportional is the par by arbitration. 

Examples of arkitrating the par » 

Exam. I* Suppofe bills at Paris gn London at 32 d. per 
Crown, and on Anifterdam at 54 grotes per crown ; what 
saoft the price of exchange be betwixt London and Amiler- 
dam, to be on a par with the exchange betwixt Paris and 
ihofe places ? 

d. Stir, grotes. s. 

32 : 54 :; 20 

4 ^7 5 

5 



4) '35 



5. 



d. 
33 9 Fletn. Anfwer. 

Exam. 2* Suppof^ bills at London on Amfterdam are tt 
33 '. 9 d. FlemiQi per pound Sterling, and on Paris at 32 4. 
per ecu ; what muft the price of exchange between Amft»r- 
4am and Paris bCy to make it on a p^r with the other 
two? 

240 
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d.Stir. d.FUmk d. Sur. 

240 • 4^5 •• 3^ 

3? 4 4 

3) 162.0 

54 grotes per ecu, as in the firft cfxamplew 

Ejctfin. 3. Suppose bills at Amfterdam on Paris are at 54 

grotes per ecu, and on Britain at 33 i« 9</. FlemiOi^<r pound 

Sterling ; what muft be the price of exchange betwixt PatMir 

and London, to be on a par with the other tw6 ? 

d, Flem. s. Ster. d. Fleni^ 

4^5 : 20 :: 54 
81 4 4 



81) 216 



2 J. 8 ^.=32 d. SterL as bcforcV 

, Hence, if a draught for /.. 200 Sterling were remitted to 
Paris at 32 d, per crown, it would be found to g^t credit there 
for 15CO crowns till they were remitted to Amftefdam, when 
Amfterdam would be debited for the fame number of crowns 
at 54 grotesy which would find credit there for 2025 guilders; 
and if thefe guilders were remitted to London at 33 5, 9 d. 
Flemifli per pound Sterling, Amftdrdam would be credited for 
a remittance of L* 20O Sterlings which would even the ad- 
Count aC all thofe place3i, with refped to this negotiation^ 
without lofs or profit* 

OBSERVATION. 

For the fpeculation of the ingenious merchant oh the ufe 
to be made of the arbitrated par of exchange, it wiH not be 
improper to give fome examples, from the London courfi: 
tipon fuch places where the profit is feldom lefs thail what 
follows, viz. 

Suppofe London draws on Amfterdam at 34 j. 10 d, Fle- 
mifli per pound Sterlings and on Paris at '^\\d*per ecu, the 
arbitrational price between Amfterdam and Paris will be 
found to be 55H* ^^^ fuppofe Amfterdam advifes, that the 
exchange for Paris is at 54I grotes per ecu, which is below . 
the arbitrational price, the queftion is, what profit pre* 
fents ? 

Draw 
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Draw £. lOO Sterling onr Paris «t SJ*}-, it will debit yoti 
at Paris for 752 en 56 s: 5 d. and remit ta Amfterdam 
£; ^98 : 12 : 5 at 34 j. loi/. Fletnifli, which credits you at 
Amftcrdam with 1030 guiL i i ^. 12 pen. b^nco ; fo that the 
profit to be made between thofe phcey oa L. 100 is L; i, 
^x. 7 rf. The money received for your draught furnifhesyoa 
with money to pay hr ybur remittance^ and your debit at 
l^rts win be cleared by yotkr credit at Amfterdanx, exchange 
at 54i grotes ptr ecu : for if 54 j- groces will pay a French 
troWB-, loyiguih 11^. II pen. bank-nloaeywiUpay T^zeau, 

But if, on the other hand, Amfterdam advifes you at Lon- 
don that the exchange for P^rts b at 56$ > which i-^ above the 
arbitrated price of exchange; hi this cafe you muft alter 
your courfe of drawing, and inOead of France as before» draw 
oh Amfterdam for L. 100 Sterling at 34 j. 10 d. Flemiih, 
which debits you at Amfterdam in 1045 guilders banco, and 
remit to Paris I. 93 : ii: 10 at 31 7, which credits you at 
Paris in 74 j ecus^ t s. 9 a.\ fo that the profit, upon this fup- 
pofitioB^ will be I. I : 6 : 2 on the L. (oo. And the money 
you receive for your draught furniflies you with the money 
to pay for your remittance as before , your debit at Amftcr- 
dam will be paid by your credit at Paris, exchange at 56^ : 
iov if one French crown will pay f^6\ grotes at Amfterdaoii 
743 ecus^ 6 /. 8 £/. will pay ^045 bank guilders. 

HeiKe it is evident, that whether the advifed price be a- 
bove or below the arbitrational price, there is always an ad- 
vantage to be made by drawing and remitting ; and as it very 
feldom happens that the advifed and arbitrational price are at 
par, advantageous opportunities of doing it may occur every 
poft. — 1» the foregoing example the difierence is fuppofcd to 
be ODly that betwixt 55!^ and 54J: in one cal'e ; and in the 
other that between 55 ^j^ and 56^^ which is very fmall ; and 
yet, when it is coniidered how many times it may be reite- 
rated in the year, without the advance of a fingle ftiilling, it 
yields a profit fuperiour to moft other trades in which a maa 
Can be employed » 

For aaoiher inftance : Let it be fuppofed that London ex- 
changes on Amfterdam at 341. 10 d. Flemifh, and on Ham- 
burgh at 33 J. 5 rf. the arbitrational price wili be found to be 

334JI betwixt Amfterdam and Hamburg. If in this cafe 

the advifed or real price of exchange be below the arbitrated 
par, fuppofe for inftance at 32 j. then draw c^n Hamburg for 
L. 100 at 33 /. id. which debits you there for 1253 ^^^^^* 

I 2 5. 
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21. labs, atKl remit to Amftcrdam £. 95 : 18:7 at 34X. to J. 
which credits you at Amfterdam in icx>2 guiL loftiv, bank- 
money : but you received L. 100 for your draught on Uaim-^ 
faitrg, and paid only for ytmv bill oo Amfterdam L 95 : 18 : 7, 
fo that you retain in your own hands a profit of L. 4 : i : 5 
ao negotiating in this manner L. 100 

But it, on the other haod, Amfterdam advifes that <ehe ex- 
change betwixt Hamburg and there is at 34^, which is above 
the arbitrated price, then draw on Amflerdam for L, lOo 
SterUngy ai34x. 10 d. where you wiil be debited for 1045 
guilders banco, and remit to Hamburg £'.97 17: 10 at 33/. 
5 d. where you are credited in 1220 mar, 7 s. 6 pen. lubs ; fo 
ih^it, without being one fhiliing in advance, you have £, 2, 
12 X. 2 ^/. in your pocket for half an hour's trouble in nego- 
thating L. 100 : for the money you receive for your draught 
pays that for your remittance, and your debit at Amflerdaqi 
will be evened by your credit at Hamburg, exchange at 34J; 
for if one dollar of Hamburg will pay 34J ftivcrs at Amfter- 
dam, J220 mar. 7 s. 6 pen. labs will clear 1045 guilders ban- 
co of Arafterdam. 

From thdfc examples it will be obvious, that an exfenfive 
credit, and a thorough knowledge in the arbitration of ex- 
changes, makes a lufficient capital to carry on this beneficial 
branch.; and it is pity fo few apply themfelves to a ftudy 
which would in fo ample a manner requite their labour. 

Sect* II» Compound arbitration of exchanges. 

When the price of exchange is given betwixt one country 
and another, betwixt that fecoad and a third, and betwixc 
that third and a fourth, <^e. ; to find the arbitrated price be- 
twixt the firft and the lall, obferve the following 

RULE. 

Place the antecedents in one column, and the confequcnts 
in another, ^to the right of the antecedents, fo as to form a 
numerical equation, in the algebraic way of analyfis, in 
which the firft antecedent and the laft confequent, to which 
an antecedent is required, muft always be of the fame deno- 
mination or fpecies ; the firft confequent muft be of the fame 
denomination with the fccond antecedent ; the fecond confe- 
quent with the third antecedent, 6'r. throughout. If a 
fra£tion is annexed to any of the numbers, both the antece- 
dent and confequent muft be multiplied into the denomination 

Vol. I. 3D' of 
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of that fraAion, and the proportion will ftiU be the fame. 
The termt bemg thurs difpofed, cancel the quantities that are 
the fame on both fides of the equation, and abridge fuch 
quantuks as are commenfurable, then multiply all the ante- 
cedents into one another for a general divifor, and all the 
confequents for a general dividend ; and the quotient will be 
the anfwcri or value of the antecedent required* 

Examples of compound arbitration. 
Exam, 1 . Suppofe London is to remit L^ 500 to Spain by 
t^c way of Holland at 35 /. per pound, thence by the way of 
FraAce at 5^ grotes pfr crown, theice to Venice at 109 
crowns per 60 ducats banco, and from Venice to Spain at 
360 mervadies per ducat banco v how many piadres of 272 
mervadies will it amount to in Spain, exclufive of charges ? 

Ci.) ^ , M 

Antecedents. Confequents. 1 = 210 

I pound , = 420 ^. Flem. 29 = i 

58 grotes = I crown. i z= 30 

100 crowns = 60 ducats. i =: 45 

I ducat = j6o mervadies. 17 = i 

272 mervadies p i piaftre. 5 

How many piaftres for L, 500 I 

Cancel the ciphers m too and 500, divide 272 and 360 by 
8y and you will have for a new antecedent 34, and for a new 
confcquent 45 ; divide 34. and 60 by 2, and you will have a 
new antecedent 17, and a new confequent 30 ; laftly, divide 
58 and 420 by 2, and you will have the new antecedent 2^ 
and new confequent 210 ; then will thd whole ftaod abridged 
as in the fecond equation, and the operation be as follows.. 
210 

3» 





6300 
45 




• 






315 

252 








29 

>7 


283500 
5 


(28754 


piafti'es. 




493) 


14 I 7500 


Anfwtr. 
493) 
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493) 1417500 (^8754 piaftrcs, Anfwer, 
986 

43'5 
3944 



3710 
,345' 



2509 

(125) 

pence ,upon the fuppofitioo that 42| d, had be;cn the pric^ 
,of the piaftrc at the dircft courfe, the L. 500 would only have 
been worth 28 23^ piaftres ; fo th^t, by this niethod of nego- 
tiating, there would be a g^ip of 52 piaftres, or 2 per cent* 
without reckoning charges. 

Exam. 2. A banker in Paris remits to his Taftor in Amfter- 
dam 45^ crowns Tournois ; firft to London at 30 rf. per 
crown ; from London to Rome at 65 d, per ftamped crown ; 
from Rome to Venice at 100 ftan>ped crowns for 140 ducats 
b^co ; from Venice to Leghorn at 100 ducats banco for 100 
pi^flres :0f Leghorn : and from Leghorn to Amfterdam at ^6 
giotcs per piaftre ; how many giulders banco will be received 
at Amfterdam without reckoning charges ? 

Antecedents. Confequents. 

I ci-own = 30 pence. 

65 pence ^ =» i ftamped crgwii. 

100 ftamped crowns = 140 ducats. 
100 ducats == 100 piaftren* 

I piaftre = -86 grotes« 

How many grotes =5 455 crowns ? 

Four ciphers on each fide of the equation being caficelled,- 
and the other quantities being abridged, the operation will 
ftand thus : 

3X14X86X91 

•• = 632 guilders and 2 (livers. Jnfiver. 

13X40 

Exam, 3. Amfterdam being to remit to London i. 750 
yiemifli, fends it firft to France at 54 grotes per crown,thencc 
to Venice at 100 crowris for 56 ducats banco, thence t^ 

3 P 2 Hambi|r| 
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Hamburg at lOO groccs^r ducat, tbeocc lo Portugal at 45 
grotes per crufado o( 400 re as, and from Portugal to Loodoa 
at c ^« i d» p^ aiilrca ; how much Sterling iiiuft be received 
in London for the remittance, and whether more or leis than 
by a direft remittance* exchange at 35 j. 6 d. per pound Seer* 
ling, difcounting commiffion at each place of i per cent. ^ 
Aotec' dents. Confequents. 

54 grotes = 1 crown. 
100 crowns :^ 56 ducats« 
I ducdt = xoo grotes. 
4S grotes s 400 reas. 
1000 reas £= 63 pence. 

How much bterling = 750 pound Flcmiih ? 
The five ciphers on each fide of the equation being can- 
celled, and the other quantities abridgedt we will have the 
following numbers on each fide. 

Anu Con. 

o 28 



Therefore 28X4x7X5 
9 


4 
7 

s 

=i- 435-555 Sterling. 

.02 forcommn M4pl!(ccsat 




8.71 1 to be dedufted. 


If remitted direftly 

1.775 : I :: 750 : 


426.8444 nett proceeds.. 

422.5352 



4. ^Oi)z nett gain. 
Exam^ 4. A merchant of London haih credit for 1360 pi» 
aftres of Leghorn, from which there is advice that a remit? 
tance can be made at 50 rf. per piaftre. The London mer- 
chant finding he could make no more by drawing for them, 
orders them to be remitted in the following manner, viz,Bx& 
to Venice at 94 pia{|rcs for 100 ducats banco, thence to Ca- 
diz at 320 mcrvadics per ducat^ thence to Lilbon at 630 reas 
/^r piaftre of 27a mervadies. thence to Amfterdam at 50 
grotes per crufado of 400 reas, from thence to Paris at 56 
grotes ^^r crown, and, laftly he brings them home at 3i|i j 

per crown : what will b the arbitrated price per piaftre be- i 

f^wcf n I^ondop and Leghorn, and how much will be received 
at London without reckoning charges ? 
'' ''' ^ '■■' ^■'" Antecedents. 
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AntccedeDts: QoD&quentSp 

94 piaflr^s = loo ducats, 

I ducat =: 320 mervadies. 

272 mervadies = B30 rcas. 
40© rca$ = 50 grotcs. 

3 crowns = 94 penccSfrrZ=s3X3l|. 
How many pence = i piaftrc ? 
Two ciphers on each fide of the equation being caocelkd, 
and the retnaiDing quantities properly abbreviated, the opera«> 
lion will ftand 

=55^ inftead of 50 d, by a dir^ft remittance. 

34 
Hence 1360 piaftres at the arBiiratcd pricf =: L. 312 10 ^ 

Ditto at the dircft jcourfe, viz^ 50 rf. zi 283 < 8 

Gained by the negotiation, X.. 29 34 

ExAtn. 5. Suppofe ^ou are prefented at Amfttrdam witli 
(ulb of exchange upon Naples, for which an exchange of 82 
JTols ^^r ducat of 10 carlins is required : fuppofe likewife, be- 
fore you purchafe thefc bills of exchange, you would koovf 
how many fols you can afford to give for every ducat, after a 
circulation through feveral places, and paying ipir cent. com» 
miilion to each correfpondent through iwhofe hands the aio« 
ney fo circulates, for his trouble of negptiapng 1 fuppofe like- 
wife, you find, that Naples, which is the chief objeft of confi- 
deratiop, exchanges with Rome, by giving i z4 ducats deiregna 
for 100 Roman crowns ; that Rome retains a commiiBon, 
and exchanges with Venice, by giving 62 crowns d'efiampe (ov 
ipo ducats banco ; that Venice exchanges with Arhherdam, 
by taking 90 deniersgros for the faid ducat, apd atfo rcferves 
commi£Bon ; that Amftetdam exchanges with Madrid at 9$ 
deniers grds ter ducat of 375 mervadies, and retains the com- 
intffion ; ana laAly, that Madrid exchanges with Lyons at 7^ 
foUper piaftre of 272 mervadies of plate, and retains commif- 
fion : ibcfe things prevjoufly fuppolcd, the queftion is to fa- 
tisfy tbe purchafer of the bills, whether he can difpofe o( 
them aigain ii) this manner with advantage f 
Antecedents. ponfequcnis, 

124 fJapltfs ducats r= ' (^^^ -Romkn crowns, ded.comm*. 

62cvown$d*e/iampe^ 99i Venetian ducats, con^m" dedi,' 

*'i ducat =3 89-^0 gros, commiffion dedu<Jied. 

96 deniers gros = 373-J- fnervadies, cofaimo deduced. 
272 'mervadies =3 76 fols of Lyons. 

How many fols s 1 dtic^ of Naples jT 



li 
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the antecedents and confequents being ranged, abridged^ 
I cancelled, the confrqucnts multiplitd continually for a 
idend, anri the antectdcnts for adivilbr, the value of the 
cat will be found to b^ 83 fols, which will not anfwer the 
;iitfat.;r's end in being fcvcral months out of his money, 
I flii^H conclude this cxtriiOi dinr.ry and ufcful fubjcft, with 
extract from the merchant's public counting-houfe, ijic 
thor of which feems to have underwood well the extent and 
licacy of chis rule. ** Whoever/* fays he, ** trades as a 
merchant, that is to fay, as an exporter and importer in 
Europe, muft of neccffity have to do with drawing and re- 
mitting ; and if fo, he (hould by no means be unacquainted 
with thofc arts of making the befi advantages by (b doing; 
but this is not poffible to be done, without being thorough- 
ly (killed in their arbitration to a demonftrative exa^itude. 
. The more general the trade of a merchant is, the 
more univerfal (hould his knowledge be in this particular ; 
and thofe who may have views of dealing l^gely by ex- 
change, will certainly find their account beyond expeAa- 
tion, in being fundamentally grounded in this extraordi- 
nary fubjcd : for a trad<;r of a good general foreign corre- 
fpondence, may by this means gain more by dint of credit 
and (kill, than others unacquainted herewith can do by 
dint of bard money." 
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I S it is of the utmoft importance for the extenCivc trader, 
^ not only to be acquainted with the lyeights and n^eafures 
the different counti ics with which he may have occafion to 
al, but with their relation onp to another; I have in the firft 
irt of this work exhibited authentic tables of all the weights 
id meafures of thofe countries with which we deal, and 
eir fubdivifions, as well as the weights and mealiires ufed 
Britain ; and I (h^ll now infert two tables, repreientin^ the 
loformiiy which the weights and meafures of the moft noted 
ading places of Europe have with one another, difcovCrablc 
' infpeftion, and then give a few examples of their compa- 
fen, by the rule of conjundt proportion, after the niauotr 
' compound arbitration. 

^Tbe tables ff!hw\ t9 h filded in.] 

Examples 
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of the columns, in a^c 
^^inces, and the SieurL 

0^ As the weight of Amft< 
Benfan^on, and teveral 6ther p 
■fling difference, they are com 
Amfterdam, as thofe of Nurc 
fort, and others in the fame a ^ 
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CO lb. of England', Scotltd, a 
oo lb. of Amfterdam, Pafc, &c 
:oo lb. of Antwerp, or Bibanc 
oo lb. ofRoiien, chc vifounty 
oo lb. of Lyons, the city - 
oo lb. of Rochelle 
:oo lb. of Touloufe, and Upper I 
oo lb. of Marfeilles and frovcuce 
oo lb. of Geneva 
oo lb, of Homburg - 

oo lb. of Frankfort 
oo lb. ,of Lcipfic 
oo lb. of Genoa — ^ 

CO lb. of Lcghoni — 

eo lb. of Milan - .^^^ 

oo lb. of Venice - ' 

oo lb. of Naples 
oo lb. of Seville, CaJi . 
oo Lb/unsnT 

abridged, wc will have 



.i, Macon to replace loo at Ljoa^* 



appofe loolb. of Amftcrdam weigh too Itf- 
>o lb. of Parjs, 1 50 of Genoa , 100 lb. of Gcno^* 
^eipfic ; 100 lb. of Lcipfic, i6olb. in Milan; bo**' 
of Milan will 548 lb. of Amftcrdam weigh i 
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Exampki of the comparifon of weights and meajures. 

Exam, I. If 7 aunes of Paris make 9 yards of London, 
36 yards of London 49 aunes of Holland, 7 aunes of HoU 
land 9 braces of Milan, 3 braces of Milan > vares of Arra- 

Jon, 5 vares of Arragon 2 canes of VIonipelier, 9 canes ^.f 
lontpelier 10 canes of Thouloufe^ and 4 cafnes of 1 hou- 
ioufe 9 aunes of Trbyes in Champaigne ; how- many aunei 
of Troyes will mealure 100 aunes ot Paris I 
Antecedents. Coniequ<nt^. 

7 aunes of Pai*is = 9 yards of London. 

36 yards of London =? 49 aunes of HolUad« 

7 aunes of Holland = 9 braces of Milan. 

3 braces of Milan = 2 fares ot Arragon. 
5 vares of Arragon = 2 canes of Mootpelien 
9 canes of Montpelier = 10 canes of Thouioufc. 

4 canes of Thouioufc = 9 aunes of Tioyes. 
How many aunes of Troyes = 100 aunes of Paris ? 

Both fides of the equation being abridgedi the operation 
will fiind, 

3X160 

■ g 150 aunes of Paris. Ahfwer. 



Exam. 2. Suppofe you owe 100 anees of wheat at Lyons^ 
and would know what quantity you would purchafe at Ma^ 
con to replace them, and have no other mean of knowledge 
but the following, v/z. 

3 anees of Lyons = 4 fctier of Paris. 

I feticr of Paris tz 2 bufhels of B urdeanx* 

36 buQiels of Bourdeaiix= 27 muds of Amftcrdam. 
27 muds of Amfterdam = 46 fanegas o Cadiz. 
230 fanegas of Cadiz =: 57 anees of Maconi^ 
How many of Macon = 100 o^ Lyons ? 

Both fides of the equation being abridged, we wilt bave 
46x2X100 

> == 80 anees of Macon to replace 100 at Lyons; 

IIS 

Exam, 3.. Suppofe loolb. of Amfterdam weigK too IK 
of Paris ; 100 lb. of Paris, 1 50 of Genoa , 100 lb. of Genoa« 
70 lb. of Leipfic ; loo lb. of Leipfic, 160 lb. in Milan ; how 
nany lb, of Milan will 548 lb. of Amfterdam weigh i 

Tbe 
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The terms in this example being equated and abridged* it 
will be 

jxaxyxsas 
'- ■■> - =9204? of Milao =- 548 lb. of Amfterdam* 

Exam. 4* Suppofe a merchant of Hambtirg, not knowing 
<he proportion between the ell of that place and yard of 
London, and having orders to procure 81 yards of cloth, 
of which 7 ells of Hamburg muft be had fer 3 /• Sterling ; 
how (ban he diicover how many pounds iSterling the 8 ( yards ' 
will amount to, only by knowing that 7 ells of France make 
9 yards of London, and 7 ells of Holland make 4 ells of 
France, and that i ell of Holland makes i^ of Hamburg ? 

Note, fince i =r 1 f , confcquently 5=6, which difpatches 
the firaAion. 

9 yards of London . sr 7 ells of France. 

4 elU of Fi ance = 7 elU of Holland. 

5 ditto o^ Holland = 6 dicto of Hamburg. 
7 ditto of Hamburg = 3 /. Su ting. 

How much Sterling for 81 yards ? 

Both fides of the equation being abridged, it will be 

9X7X3X3 

« ■ — = £. 50 141. Anfwer. 

. 2X5 

Variety XIV. INTEREST. 
INTRODUCTION. 

INtereft of money is an allowance made by the borrower to 
the loader for the ufe of money, at a certain rate per cent, 
fer annum ; which may be under the rate eftablifhed by law, 
if it is ib ftipulated betwixt the parties, but never can be 
above it, without incurring a fevere penalty on the part of 
tbekodei'. 

After the Jt mts were banifhed, there were, from time to 
time, many laws and ordinances made in this kingdom, as 
veil by the church as .ftate, againft ufury \ bat all to little 
purpOK : for perions who wanted money, and Were willing 
40 gi^ extraordinary intereft» were never at a lols to be iup* 
1 plied. 
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plied, provided they were men of credit, or could find good 
fecurity. Wherefore, as the practice could not be prevented, 
the parliamenr, anno 37 Hen, Vill. cap. p. made an a A to 
prohibit the taking more than 10. per cent, under very fevere 
penalties. This ad commenced the 31(1 of January 1545, 
and is the firft wherein any rate of interefl is mentioned, in 
ihis aA ufury is declared to be unlawful. 

In lefs than feven years, anno 5 Ed. VI. r. 20, this aA 
was repealed, and every gratuity whatever forbid for the ufc 
of money, under fcvcrc penalties. 

yfnno I'i Elif. c, 8. this flarute of Edward was repealed, 
and that of Henry. VIII. with fome additional ciaufes, re- 
vived. 

Anno 21 Jac. I. r. 17. it was made penal to take above 8 
per cent. 

Anno 12 Car. II. c. 13. it was made penal to take above 
kper cent. : and anno 12 Anna^ c. 16. the intercft of money 
was reduced to 5 per cent, from the 29th of beptcitber 1714, 
aad this flatute continues in force to this <fay. 

Sect. i. Simple Interefi. 

Simple intcretl \s that which is paid for the loan of any 
principal or fum of m9ney lent out for fome time at any rare 
per cent, agreed on betwixt the borrower and the lender, 
which, according to 1 2 Anria,feff. 2.<c. 6. no perfon is to take 
for the loan of monies, ^V. above 5/. for the forbearance 
of 100/. for the fpacc of a year; and bonds, contracts, 6^. 
made for money let at a (»reater intercft, to be void and null, 
and the offender to forf.it triple value^ 

Cafe I . The principal rate aad time given^ to find the in 
tereft, 

'rule. 

Multiply the principal by the rare, and that produfl by the 
time, the laft produft divided by 1 00 quotes the anfwer, 

EXAMPLES. 
Exam. I. What is the intereft of L. 426 : S • 9 ^^r 6J 
years, at ^.iper cent.? 
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426.2875 Orthuf, 

4» 426.2875 



i7#5.i5oo 



.045 



2131437? ^'3M37S 

' 17051500 



1918.29375 



6i 19^8^9375 



T 



8) 11509.76250 



61 



i43«-7203i25 8) 115.0976250 

14.3872031 



100) 129.484828125=1. 1 29-9-81 

129.4848281 = 129/. 

It would hay)e been the fame thing, though all the decimal 
places had been faved in the operation, but three places next 
the point ; as any thing below the common fubdiviQons of a 
pound cannot be reckoned in intereft, as there is no fpecip 
imall enough to be offered in payment, and the leaft fra£tioQ 
extraordinary is ufury. 

The rationale of this, and all the other cafes of fimple in- 
tereft, is deduced from compound or univerfal proportion : 
for 

Xr. pr. year. L. in. L, prin. years* 

100 : I :: 44 I 427.2875 : 6j *. i. 129 : 9 : 8^. 

And the firft and laft method is the fame ; for it makes no 
difference to multiply by 44- and divide by 100, and to muK 
tiply by .845 without any divifion. 

CONTRACTIONS. 

The intereft of any fum fc^r one year may be found prac- 
tically as commiffion, which may be afterwards multiplied 
into any number of given years, and divided for any aliquot 
parts of a year. 

The laft example refumed^ 
20)426.2875 

10) 21^.3144 at 5 per cent. 

2. 1 3 14 at T being t^ of 5 per cent. 

(carried forward) 19.1830 at ^iper cent, for 1 year^ 
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19.1830 at 44 per ant. for i ycar« 



8) 1 1 5.098 for 6 ycart * 
14.3^7 

129.485 as before. 
Or thus. ^ 

5) 426.2875 

2) 85.2575 at 20 ^r cent. 
42.6287 at JO per cent. 

80) 127.8862 at 30 per cent. 
1.5973 at \ per cent. 

129.4835 at 30|zr4TX6j. 
Exam. 2. What is the inicrcft of L. $7 S* 15 s. for si years, 
at 5 per cent. ? 
4) 575 »S 

143 18 9 at 25^fr r^«f.=5^/rc^«/.X5 years. ' 
14 7 loi for i year by dividing the principal by 40* 
7 3 I li for J or i of 4- year. 

i. 165 10 6^^\ 2X ^ per cent. 

Exam. 3. What is the iniereft of 1. 478, 10/. for3f yearSi 
at 6 per cent, per annum. ? 
6 10) 478.5 ' * 

_- 2) 47.85 for 10 per cent. 

J9f 213-925 for SP^r cent. 

9.57 for 2 per cent j- of 4v 
9.57 for 2 per cent, ditto. 
.957 for j.=:tV of 2 per cent. 

91.872 for i9f=:6 per cent, of 2r years. 
It is not accurate in the calculation of inteieft co take all- 
i|uot parts for months, becaufe the year is not divided into 
months, confifling each of the fame number of days ; and it 
happens more frequently in bufinefSf that one hath occaiion 
to calculate intereft for days than tor any fixed fpace o'^ti-ne : 
wherefore, to find the iptcreft of any fum for any number of 

3 £ 2 . days 
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days lefs fhao a year, muUiply the given fum by the number 
of days, and divide the produdl by 7300, the quotient will 
give the iotereft at $per cent, which is the legal rate; but if 
the intereft at a higher or kmrcr rate is required, take parts of 
the quotient for the difference, and add or fubtraft accor- 
dingly. 

Exnm. 4. What is the intereft of i. 547, 15/. at 5 p^r 
cent, for 320 days ? 

547-75 
320 

109550 
164325 . 



7300) 1752.8000 (24.0 109=1, 24-0- 24 
146 



292 
292 



73 



657 

(43) 
The reafon of this operation is deduced from the fame 

principles with the foregoing : 

L^ days. L. L, days. 

For 100 : 365 :: 5 : 547-75 • 320 • z. 24.0109. 

73 I 
Hence it is plain, that as the fccond and third terms remain 
always the fame, they wHl always admit of the fame abbre- 
viation ; and therefore when the principal is muhiplied into 
the days, and th?t produft divided by 100x73. it will have 
the fame cffcft ^s if the work was carried on at length. As 
cafes of this kind are more frequent than any other, I would 
advile the young arithmetician to get the produft of 73 into 
all the nine dig ts by heart, that h« may as readily divide any 
number by it, as by a fingle digit. 

Exam. 5. What is the intereft of I. 248, 191. for 175 
days at 4 per cent ? 

248.95 
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124475 
4^32*5 ^ . 

7300)435^^25 

5) 5.9679at5/^/rr^/«^ 
1. 1935 at I per cent. 

4 7 744 at 4 per cent.'=^L. 4" ' 5" Si' 
Exam, 6. What is the iniercft of L. 1 50 from the i8th day 
pf January to the 1 uh of November, ai 4i P^^ ant^r 

Days 
•January 13 
February 28 JS^ 

March 3 1 - '^91 

April 30 ~ " 

May 31 TSWS-SO 

June 30 ' 

July 31 zo)6.\o%zKS per cent. 

Auguft 31 30S^ati/^r^^«/. 

September 30 ^ . x - . 

Oaobcr 31 5.797=1. S- IS- "'«4i/"««/. 

November it 

297 
Exam.n. What 5s the intereftofl. 384, 16 j. from the 
Tthof May to the i ith of December, at 54 per cent J 
' 384.8 

210 

731.12 
7696^ 



73)842.712 



ii.S44=L. ii-io 104. 
When inlcreft is to be calculated on cafli- accounts, ac- 
counts-cuirent, or any other accounts where partial pay- 
ments are made, or partial debts contrafted, multiply the k- 
ircral balances into the days they are at intercft, and the fum 
of thefe products, divided by 7^00, will quote the intereft at 
^per cent.: for any other rate make the proper addition or 
deduftion as before. The whole operation ought to ^>and as 
in the following examples. 

Exam, 



4o6 



VARIETIES IN PROPORTION. Part !▼, 



Exam. 8. On the I ft of May,! lent Ralph Newlands prr bill 
at one day's date, L.500 ; whicli i received back in the follow- 
ing partial payments, viz. on the 13th May, L. 50; on the 
4th June, L. 56 ; on the 14th July» L. 44; on the 23d ditto» 
£, 50 ; on the 18th Auguftt L. 87 ; on the 30tk ditto, I. 1 3 ; 
on the 21 ft September, L. 30 ; on the i8th OAober, L. 30 ; on 
the 29th ditto, L, 40 ; on the nth November, JL. 50 1; and on 
the 28th December, Z. 50 : what intcreft is due at 5 per cent.F 

Dote^. Cajb tranfa^iions with Ralph Newlands. exten. days. pro. 



May 



JuM 



July 



Aug 



Sept 



oa. 



Lent per bill at one day's date 
Received in part 



Received in part 

14 Received in part 
23 Received in part 
1 8 Received in part 
30 Received in part 
2 1 Received in part 



18 Received in part 
20 Received in part 

I 

Uqv. 1 1 Received in part. 





S30 

SO 


'3 


6500 


Bal. 


450 
56 


22 


9900 


Bal. 


394*0 
44 


iS7«P 


Bal. 


35° 
5° 


V 


3150 


Bal. 
Bal. 


300 

87 

213 

13 


26 

12 


78o» 
1556 


Bal. 


200 
30 


2 


4400 


Bal. 
Bal. 


17c 

J2 

J 40 

40 


27 
II 


1540 


Bal. 100 
50 


13 


1300 


Bal. 


50 



47 


23SO 



Bee. 28 Received in full of principal 

7 3)59846 59846 

83114 intereft on'the above account. 

Exam. 9. Lent John Jamcfon ^^r bill, dated 1 8th January, 
payable one day after date, 1. 878: 19 • 10 ;^. which I recei- 
ved back in the following partial payments, viz. en the 27th 
February, 1.37: 15:7; on the i8tb March, / . 37, 14;; 
on the 29th April, 1. 34, u/.; on the 12th May, /., 136, 

*5^- 
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J 5 /. 7 rf ; on the 19th June, L.67 : 13: 4 ; on the 15th July, 
Z. 15:15:6; on the 25ch ditto, £.111:11:11'; on the 
3d Oftober, L, 7S : 7 : 4 ; on the 19th November, L. 100 ; 
on the 23d ditto, Zr. 100; and on the 30th December re- 
ceived the balance of the principal: how much intereft ought 
I to claim at 5 per cent. ? 

Ciifh'tranfaBions with John Jamefon. 
Dates. Extended. Days. Produ^s. 



Jan. 

Feb. 



March 
Jipril 
May 
June 

July 

Ditto 

ee. 



i8|Lt p. bill at one day's date 878 

57 



Received in part 

Received in part - 

39 Received in part 

Received in part • 

Received in part - 

Received in part - 

25 Received in part - 

3 Received irf part - 

19 Received in part - 



12 



»9 



IS 



Ditto 23 Received in part 



Bal. 

Bal 

Bal. 

Bal 

Bal 

BaL 

Bal. 

Bal. 

fial 



821 

37 



783 

34 



748 
136 



612 
67 



IC 



544 
15 



528 
III 



I Bal. 

Dec. 1 30 Received in full of print 



42 



4^7 

338 
100 



238 

IOC 



138 
138 



7" 



47 



37 



35159 n 4 
15603 o 9 , 
32907 10 6 
9736 10 5 
23262 19 4 
14157 8 % 
5287 8 4 
29200 4 3 
15922 12 5 
955 2 4 
5134 16 7 



187317 6 % 



73 ) i87q»T7 6 8 

25 13 2 intereft on the above account. 

I have given Thomas Truman a ca(h credit for L. 2000 : la 
confequence of which, on the 8th January, I paid his bill for 
I..500 ; ditto 29th, paid his draught for L. 560; February 27th 
hcgavemeabill on the new bank at fight for L. 5 80; March 14th 
ke paid me ^^r receipt L. 140; April 29th he drev^ for L, 1500 
••"'•'' ^'* . 'at 



■% 



4o8 



VARIETIES IN PROPORTION. PartlV 



at fight; May i8th he paid me^rr my receipt L.iooo ; Joneiyth 
lie drew at fij^ht for L. 270, and 18th Jaiy for ^50; September 
19th he paid in per receipt L. coo, and Odober i8th L 250. 
November 11th he drew at f^bt for L. 750, and ditto 13th ^n: 
X- 250. December 1 iih he paid in fer receipt L, 580, and ^otk 
ditto L. 420. On the 8th January thereafter he demands a lettie- 
inent : what principal aod inureii is he due to me for the year's 
traafadiofu., iiitcrcll at ^ pgr cent, ? 
Dates, CsjhtraniaHtons ivith Thomas Trumaa. Ex,\Dajs. Pr9» 



Jan 
Ditto 


. 8 
29 


Piii hisoill 
Paid kis draught 


Ftb. 


27 


Received in part 


March 


M 


Kece^Ted ia part 


^pril 


29 


Paid 


May 


18 


Received ia part 


June 


39 


Paid 


July 


18 


Paid 


Sept. 


19 


Received in part 


•ai 


18 


Received in part 


Ncv. 


ti 


Paid 


Ditto 


'3 


Paid 


Dec. 


13 


Received in part 


Ditto 


30 


Received in part 


Jan. 


8 


a 





530 

56r 


50 
29 


, 250*0 
16240 


Bal. 


1 06c 






Bal. 


48c 


15 


7200 


Bal. 


340 

IJOC 


46 


15640 


Bal. 


184c 
1 000 


'9 


34960 


Bal. 


840 
27c- 


42 


35280 


Bal. 


IIIO 

350 


19 


21090 


Bal. 


.46c 

500 


63 


91980 


Bal. 


960 

2JC 


39 


27840 


Bal. 


710 

7$o 


24 


17040 


Bal. 


I46O 


2 


292^ 


Bal. 


I7IO 


29 


49590 


Bal. 


I 13© 


18 


203^40 


Bal. 


7IC 


9 


^390 



371510 
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Then 73) 3715.10 

50 17 10 iniereft on the above account. 
, 7 10 balance of liic account. 

760 1 7 10 total balance. 
When cafll- credits are given in the banks, accounts are ge- 
nerally kept as in the preceding examples, and a balance 
made upon every tranfaftion, which is multiplied into the 
days the firft convenient minute; in vhich cafe, when the 
period of fettling their accounts comes, they have only to add 
up the prodtiAs, divide by 7300, and the account is finished. 
, When partial psymcnts are made upon bondsy bills, ^c. 
at any interval greater than twelve months, the intered is 
calculated in a progrefiive manner, by adding the intereft to 
the priocipal at the time of the firft payment, and from that 
fum deducing the payment, ^c. ; and this method hath the 
authority of the court of leffion for its fan£tion, in cafh ac- 
counts of various kinds ; only the banks are not aillowed, at 
Icaft do not take this privilege, becaufe their c&fh-tranfaflt- . 
ons are very frequent ; and it amounts to the fame things 
when they give no cafb-accounts but what mud be fettled once 
in twelve months. 

specimen of a progrejfive account. 

Borrowed on bond, of date 2ift May 1754, L looo^ 
Paid back on the i8ih July 1755, L. 350 ; on the ayth Sep* 
icmbcr 1756, L, 150; on the 19th December 1757, L iSo; 
on the i8th July 1758, A. 120; on the iStfh September 
1759, I. 50 ; and on the 21ft May 1762, I paid up the ba- 
liHice of the principal ; how much more ha i 1 to pay to re- 
lire mybond, incereft at 5 per cent. ? 



! 



t 



Vol. I. 3F 1754 
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* 754- ^^J a I'Borrowed on bond 

Intercft for i year and 58 days 



JlS5*7^fy 



1756. Sept 



1757. ^^^ 



1758- J'^^y 



18 



Paid in Co accoont 



1000 
57 



Amount 



1057 

350 



Balance 
Intereft for i year and 73 days 



29 



Paid in to accqunt 



Amount 



Balance 
Intereft for i year and 8< days 



'9 



18 



Paid in to account 



1 8) lo^ 



707 
4« 



750 
15c 



Amount 



Balance 
Intereft for i year and ai^~days 

Amount 
Paid in to account. 

Balance 
[ntereft for i year and 6? days 



600 
36 



8 



637 

180 



S6 



1759. 5^/mB 



1762. Mayii 



Paid in to account* 



Amount 



Balance, 
[ntereft for 2 ycarsi and 245 days 

Amoant 
Paid the balance of the principal 

Balance due 



493 
120 



373 
21 



lOi 



6 



Ai 






ei 



4 



394 

•50 

344 
46 



«9 



391 
15c 



241 



4i 



45 



II 



II 

si 



D 1 S C O U N T. 

Ca/e 2. Amount, rate, and time given, to £nd the princi< 
pal, or prefent worth. 
"^ RULE, 

As the amount of L. 1 00 at thfc rate and time givrn is to 
X. 100, fo is the given amount to the principal or prefenc 
worth required. 

Exam. I. What ready money will pay a debt, due 3 years 

and 
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UDd 145 days hence, of L. 3998 : 12 : io|> dircounting in- 
tcreft at jper cent, per annum f 
The ciiDe = 3.4 

3 the intcrcft of 100/. for i year. 

io.2-\che iotereft^ 
Add 100 / /of 100 for the 

r r given time. 

1 1 0.2 ^ the amount j 

ThenZ. 110.2 : 100 :: 3998.6427 

100 
i ■ /3998.6427 amount. 
I x#.2)399864.27OOO0\3628. ^3239 prin- 
3306 



370. 1 103 1 difc. 



6926 
6612 

3M4 

^204 

9402 
8816 • 

5867 
55 ^Q 

3570 
3306 

2640 
2204 

4360 
3306 

10540 

622 

Or it will be the fame thing to work as follows : 
3.4 
.03 intcreft of L. i for i year. 

X.102 amount of ditto for i yean 

3 F 2 Then 
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Thcai.ioz 1 I '.: 3998.6427 1 36,28.53^29 as before. 
Exam. a. What ready money will dircouat a biU payabk ^ 
months hence of 1. 500, intereft at 5/>tfr c^/z/.^ 
.oj 
S 

1.025) 5oaoo«L 
.05 100.000 
.041) 20.000 

L. 487 16 i-i Jnfwer. 

Bankers and others who difcount biUs never ufe the above 
methoil^ becaufe ia tjut caie they woiild h^ve no more than 
the intercft of the money ihcy pay down, which they reckofi 
too ftn4ll a coniideration for keeping clerks and ready money 
by them for the purpofes of difcouoting; and therefore they 
not only deduce intereft from the contents of the bill for the 
time it hath to run, with three daysof^race, bmlikewife very 
often charge commiffion. It is a common praftice among petty 
bankers to lend a man money by difcounting his own bill, and 
taking commiiEou at ^, i, and fom^timw more for 3 months ; 
vt^hen that time is elapfed, and the acceptor of the bill cannot 
conveniently pay, out of mere lenity, the bill is renewed for 
three months longer, and difcouqtpd upon an extraordinary 
commiflion, and the practice is continued for a mighty favour 
till the man's eves are opened, with paying at the rate of i o />^r 
ant, for the ufe of his money. There are others who go ftill 
more neatly to work in taking advantage of the neceffitous. 

^The man who wants money offers his own acceptance 

at a (hort date to fale If the bill is for L. 100, the mo- 

nied man perhaps offers him L 80, more or lefs, as he can 
make his bargain, or as he underftands the acceptor's credit 

depends on having the money. This method needs little 

calciilation. For the former take the following examples. 

Exnm, I. A bill of L, 500 is to be difcounted 120 days, to 
run inrercft at t^ per cent ^-^ how much money will the holder 



receive 



> 



500 
120 



73) 600.00 



8 4 4 T dedufled from L, 50a. 



491 15 7t Anpwer, 

Exam. 
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Exm^ 2. A bill of 1.449, 1 8 J. is to be difconntcd, 180 
days 10 run, intcrcft at 5 per cent, upon allowing commiffioft 
at 9 per cent.i what money docs the holder receive? 
449.9 aoo) 449-9 



180 



73) 8a9.820 



2.a495 



11.093 intereft. 
2.2495 



1 3-34^5 



436.5575=^-436 11 2 

fSxam^ 3. A bill dated May 8. pgys^ble September 15. pre* 
lented June 10. for difcount, was difcounted by dedu&iog 
intereft at 5 per cent, commiflion | ; what will the holder re- 
ceive, the contents being 1. 378, i6i. ^ 

378.8 4loo) 3|78.8( 

97 days to run. — — 



26516 
3409^ 

73) 367436 



.947 



5<>333 
•947 



5.9803=1. 5 19 7 

Cafe 3. The amount, principal, and time given to find the 
rate of intereft. 

RULE, 

As the principal multiplied by the time is to the whole in-" 
tcrcft, fo is Lmoo to the rate ^^r cent. 

At wh^t rate of intereft will L, 500 become i. 537> 10/. 
ia I year and 6 month? 



55# 
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500 


537 »<» 
500 


5) 7S»o: 37-5 '•• «oo 


37* »• 


S) «5«> 7-5 50 
2) 30 1.5 1.5 

IS — 





«5) 7f^ 

5 per cent. 

' Cafi 4. The principal, Amount, and rate of the intcrcfl 
being given, to find the time. 

Asthe intereft ofthe principal o^ i year, at the givem 
3rate» is to i year, fo is the whole intereft to the time re- 
quired ' 

Exam. In what time will 1. 500 become L. 537, 10 j. at 5 
fir unt. per annum? 

5>3S : I •: 37-5 

I 

S)37-5 

S) 7-5 

1 .5=1 year and 6 months. 

Pradlical ^eftioju. 

^ejl. T. I have a bond from the bank for £. 500 at 4 pet 
ant. '■ — Ditto with the tannery company for L. 500 at 5 per 
cent. 300 3y/>^ ftf«/. annuities, and 500 3 />^r f^n/. annuities ; 
what may I aflFord to live at per annurtiy without breaking my 
fiock, 

L. 500 at 4 per cent, - - - -t. 20 
500 at 5 per cent. - - - - 25 
300 annuities at 3 iper cent, - 10 10 
500 annuities at 3 />^r ^^«/. - 15 

1800 70 la ' 

^f/1.2. Being ftraitened, I difcounted my own bill with 
J.Ii. tor L. 500, dated the ift January, payable in 2 months 
ihcreafcer, allowing commiffion at iper cent, and dedudtinij 

iniercAC 
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intcrcft at c per cent.^l was obliged to repeat the tranfadioo 
fix diffcrcnr times for that year, and paid the laft btll whCQ ^t 
fell due : at what rate of iniercft bad I my money? 

500 for which the bill was granted. 



434 interefl. for 2 months. 
2 10 commiiEon. 

6 13 4 charges in all. 



493 6 8 received. 

Tbcnsoo : 6 13 4x6 •• 100 
6 



s) 40 

— ffuppoit. 

8 per cent, which is too much for any trade to 
But ftill more if we confider that the difcounting of thefe 
bills will coft L. 6 : 13:4 ready money every time, except- 
ing the firft, which will raife the intereft confiderably higher. 

^ueft, 3. Sold my own acceptance of L, 100 payable 
3 months after date, for L. 80 ready money ; at what rate of 
intereft did I procure the money ? 

80 
•25 



ao.oo . 20 .. 100 . 100 per cent. 

For looXz 

=100 



This is tru^y barbaroiis, and yft it is praftifcd. Such me- 
thods of eluding the law c;annpt he too fct^erely punifhed, or 

too cautioufly guarded againft It would be much better 

fyr a man, who finds h? cannot pay his creditors if a liulc 
tiine is granted him, to throw himfclf upon their mercy, than 
give away his fubjciSt voluntarily to fuch mcrcilefs ufurers ; 
nor is it to be imagined, that liis creditor would ufc him fo 
vhaccountably ill; 

TABLE 
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TABLE of Days for any Time. 
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- 
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I 


1:2 


60 


9' 


121 


'5^ 


182 


IS 


244 


274 


305 


335 


n 


2 


2 




61 


9» 


122 


^53 


1^ 


214 


245 


27 <; 


306 


33& 


I'D 


3 


3 


i4 


62 


93 


123 


'54 


184 


*'5. 


24i5 


276 


-^cyr 


53"' 


' 


4 


4 




^ 


94 


12.1 


155 


'!l 


216/ 


247 


277 


308 


338 




1 


5 


5^. 


64 


H 


»^3 


156 


!86 


217 


248 


27X 


?09 


339 


\ 


6 




aI 


96 


120 


'^7 


i?7 


2?3 


*49 


279 


3'* 


340 


I 


7 


7 




66 


97 


127 


cjS 


188 


219 


250 


280 


3 ' I 1 34» 


7> 


8 


8 




67 


98 


12^^ 


59 


189 


220 


251 


28' 


^'2 


342 




9 


9 


'r 


63 


99 


I C 


160 


190 


221 


252 


282 


3'3 


343 




lO 


10 


■VL r 


69 


100 


130 


161 


19' 


222 


253 


28; 


3^4 


544 




II 


ii 




70 


lor 


'3' 


162 


192 


223 


254 


28.^ 


s"; 


345 


"i 


1% 


12 


i 1 


7' 


loz 


13'. 


153 


197 


224 


255 


28c 


3'6 


346 




13 


>3 


-W 


72 


103 


'33 


164 


194 


225 


256 


286 


5 '7 


34' 




4 


14 


45 


73 


J 04 


134 


'65 


1..5 


226 


^H 


187 


:^'S 


348 




'5 


ii 


V 


74 


105 


'35 


166 


196 


227 


258 


28. 


3^9 
320 


349 




i6 


1$ 


4- 


75 


ro6 


136 


*7 


197 


2i8 


25/ 


289 


350 




'7 


»7 


1 


76 


!07 


'37 


168 


198 


22Q 


26P 


2C< 


'i2l 


TS' 




i8 


18 


ry 


77 


icS 


138 


.69 


199 


230 


261 


291 


121 


352 




'9 


^c 


5^' 


78 


IC9 


139 


i-'o 


2®C 


^3' 


26^ 


292 


**3 


35^ 




»o 


20 


t' 


79 


lib 


140 


171 


2«J 


232 


163 


?93 


724 


354 




21 


2i 


5-^ 


80 


III 


141 


172 


207 


233 


264 


29^ 


"jas 


355 




22 


22 


Jj 


^j 


'n 


142 


'73 


203 


^34 


265 


29s 


326 


356 




^3 


2;? ■ 


34 


82 


113 


143 


^74 


204 


235 


?66 


2r,f 


327 


357 




24 


24 


5 S 


f5 


114 


144 


i7<; 


205 


2?6 


267 


2^7 


328 


358 




-2^ 


as 


>^ 


84 


\\i 


145 


176 


2r6 


237 


268 


20? 


329 


35v 




26 


26 


5^ 
.0 


85 


146 


'77 


207 


238 


269 


?9' 


:3o 


360 




•*-7 


27 


5'i 


86 


117 


J 47 


178 


2C8 


239 


270 


3CC 


^^i 


361 




28 


28 


5') 


87 


118 


148 


179 


209 


240 


271 


30i 


532 


362 


" 


^9 


29 




88 


119 


149 


180 


210 


241 


272 


3^ 


333 


363 




30 


30 


»9 j 


120 


150 


181 


211 


242 


273 


30: 


334 


364 




3- 3^ ' 


QO 1 


TCI 1 ' 212' 24-; 1 304' ' 365I 





VJe of the foregoing table. 

Proh. I. Tpdifcover the npmber of days from tBc end of 
the year, to aa affigncd day in any month throughout the 
following year. 

% This 
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This is at once dircoverable by inrpeAioo ; f6r inftance, 
irom 31ft December to Jul/ 8*; under July and on a pa- 
rallel with 8 we find 189 ddys, the number rcqaised. 

Prok. 2. To diPcover the number of days betwixt an affign- 
md day 10 any month to the end of the year. 

This is found by a (ingle fubtraAion. For inftance, 
firom July 8. 

The days in a year - 365 

Under Jaly« and on a parallel with 8 - 2 8<; 

Remain • 176 days, jfnf, 
Prok. 3. To find the number of days betwixt two affigned 
dap ia diffBrem motiihs of the fame year. 

This is lilcewtfe effedcd by fubtraaion. E. G. Requi- 
red bow oMny days betwixt uth May and November 18. ? 

From the number below November^ and oppofite to iB, 
viz. ... - - . 222 

bubtraft that under May and oppofite to 1 1 , t//x. 1 3 1 

Remain tpi days 

Proh. 4. To find the number of days betwixt an afligned 
day in any montk of one year, to an affigntd day of any 
month in the next year. 

To the days to run in the year diicoverable by Proh. a. 
add the days to the next aiC^ncd period hf Priob. «• aiui the 
fucn is the anfwer. 

Note. When Icapycar is in the queftion, and the nwnth 
of February betwixt the affigned periods, I mufl be added 
to the reckoning* as the table goes no further than 28 for 
February. 
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atableofsimple interest. 



•E7. 



The intereft of one pound for any number of days, &c. 



: 3 



ij 

3 

33 
J. 

!«> 

36 

'7 
28 

19 

ao 

ai 

22 
as 

a-? 
25 

a 
a? 

28 

29 
30 

31 

34 
33 
34 
35 

36 
37 
38 
39 
46 



3 per 


si pe*- 


4 per 


cent. 


cent* 


cent. 


.0000,8a 1 


,0080,958 


0001,095 


.CO >..643 


.0001,971 


.0002,191 


v.002,465 


,0002,^^76 


0003,287 


0005,287 


.0003,835 


.0004,383 / 


0004,109 


.0 04,794 


.0005,479 






■ —— 


0004,931 


0005,753 


.0006.575 


0005,753 


.0006,7.2 


.0007,671 


.0006 575 


.000^,67 1 


0008,-67 


0007,307 


.0005.630 


.0009,863 


0008,219 


.0009,589 


.oojo 958 


0009,041 


.ocio 547 


.0012,054 


,oo9,«63 


,oji 1,506 


.0013,150 


.0010,684 


.0012,465 


.0014,246 


• 0011,506 


.0013,424 


.0015.342 


0012 328 


.0014,303 


.0016,438 


.0013,150 


.0015,342 


.00.7,534 


01 ;.972 


.0010,301 


.0018,630 


0014,794 


;oOi7,26o 


.0019.726 


.0015,616 


.0018,219 


.C020,821 


..016,438 


.0019,178 


. 0021,917 


.0017,260 


.0020,137 


.0023,013 


.0018,082 


.0021.095 


.0024,109 


.0018,904 


.0022,054 


.0025 205 


0019726 


,0023,013 


' .0026,301 


.0020,547 


.0023,972 


.0027,397 








0-21.369 


.0024.931 


.0028,493 


,0022,191 


.0025,890 


.CO29 589 


.0023,013 


.0026,849 


.0030,684 


oo2.,835 


.0027,808 


0031-780 


.0024,657 


.0028,767 


.003^,876 


0025,479 


.0029,726 


.CO33.972 


.0026,^01 


.CQ3o.6»4 


.0(3^0^8 


0027,1*3 


.0031,643 


.0036,164 


.0(27,945 


.0032,602 


.OC37 260 


.0028,767 


.0033,561 


.0038. 35«. 




" ■ '^*- 




. 0029.589 


.0034,520 


.0039,452 


.0030,41 1 


o^'35.-479 


. .0040,54-; 


.0 3i.'232 


.0036,438 


.0041,643 


.0032,054 


.0037.397 


.0042,731, 


.0032,876 


,0038,336 


.O043>835 



4 T per 


S per 


a 


cent. 


cent. 


^ 


.0001,232 


.0001,369 


I 


.0002,465 


.0002,739 


. % 


.0403,698 


.0004,1-9 


3 


.0004,9^1 


.0005,479 


4 


.0006,164 


0006.849 


5 


.007,397 


J0008,2:9 


6 


.0008,630 


0009,589 


7 


.0009,863 


.0010,958 


t 


.0011 095 


.0012,328 


9, 


.0012,328 


.0013,698 


10 


.0013 561 


.0015,068 


II 


.0014,794 


.0016,438 


12. 


.0016,027 


.0017,808 


«3 


.0017,260 


.0019,178 


H 


0018,493 


0020.547 


'5 


.0019, 72r 


.ooa!,9i7 


16 


.0020,958 


.0023,287 


»7 


.0022,191 


.0024,657 


18 


.0023,424 


.0026,027 


»9 


0024,657 


.0027,397 


20 


.0025,890 
.0027,123 


.0028,^67 


2t 


.0031,137 


22 


.0028,356 


.0031,506 


»3 


.0029,589 


.0032,876 


M 


.0030,821 


.0034,246 


*S 


0632,054 


,0035,016 


26 


.0033,287 


0036.986 


27 


.C034.520 


.0038.356 


2i{ 


«^"35»753 


.0039,726 


29 


.0037.986 


.0041,095 


30 


:uo3S,2i9 


.0042,465 


3« 


.0039,452 


.0043.835 


3* 


.0046,684 


.0045,205 


331 


.0041 917 


.0046,575 


34 


.0043,150 


.0047,945 


35 


.0 44,383 


.0049,315 


36 


0045,616 


.0050,684 


37 


.0046,849 


.0052,054 


3« 


or 48. 08 2 


.0053,424 


^ 


.oo49,.3i5 


.0054,794 
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'i 


t3 


3 per 


3 4 per 


4 per 


' 4 i per 


5 per 





"£ 


cent. 
.00^3.698 


cent 


cent. 


cent. 
.0050,547 


cent, 
.0056,164 




41 


.0039,315 


.0044,031 


4K 


4» 


.0034,5 '.0 


0040,274 


.C046 C27 . 


.0051,780 


•0057,534 


4* 


43 


.0035,342 


.0041,232 


.oo47.«»3 ; 


.0053,013 
.0054.246 


.0058,9 4 


43 


44 


.0036.164 


.0042,191 


.0048.219 ' 


.00^0,274 


44 


45 


.0036 986 


.0043,150 

.0044. -(-9 
. o4«;,c68 


.0049.315 , 

.0050,411 ! 


.0055.470 
,0056,712 


.0061,643 
0063,0 1 3 


45 


46 


.oo37»8o8 


>6 


47 


.0038 630 


.0051.JC6 1 
0052,002 


.0057.945 
.0059,178 
.0060,411 


.0064.383 


47 


48 


.0039,452 


1 .0046.027 


.0065,753 


4S 


49 


.0040,274 


0046,986 


.0053,698 


.0067 123 


49 


5° 


.0041,095 


.0047,94s 
0048 904 


•0054-794 
.0055 850 


.0061,643 

.cof2,i>76 


.0068,493 
.0069,863 


I! 


51 


.0041.917 


5X 


5» 


.0042,739 
.0043,561 


.0049 ^^} 


.005^,986 


,80^4,109 


.0071,232 


53 


0050,821 


.0058,^82 


.0065,-42 


.f 072,60? 


5* 


54 


.0044,383 


.0051,780 


.co<;9,i78 


.0 66.575 


•0073,971 


53 


55 


.0045,205 


.0052.739 


.0060,274 


.0067,808 


.0075,342 


54 
55 
56 


56 


.0046x27 


.0053 ^9^ 


.0061.369 


.0^69,041 


.0076,712 


57 


0046,849 


.0 54 657 


0062.46; 


.0070,2-4 


.0078,082 


<7 


^8 


.0047.671 


.005 ,6.6 


.OC63.561 


.0071,5c 6 


.0079,452 


58 


59 


.0048493 


C056 575 


0064.657 


.0071,739 


.0080,821 


1^ 


«o 


.0049.3 '5 


.'057.5:4 


.C065.753 


.0073,972 


.C082. 791 


60 


i7 


.0050,137 


.0 58,493 


oc 66.849 


.0075,205 


.0083,561 


61 


62 


^o,95s 


cr.59 45* 


.oc6-,945 


.0076,438 


.0084,931 


6z 


«3 


.0051,780 


OC^O,/"!! 


OC69 041 


.ro77,6-'T 


.0086,301 


«3 


64 


.oc-2,6r2 


0061,36c 


0070,137 


,0078,904 


.0087,671 


64 


65 


• ^05: ,424 


CC62 328 


.007. 232 


,ooSo,i37 


.op?9.o4i 


65 


.—. 












.^^ 


46 


.«oc4,2.6 


cc63 2r^ 
r 064.246 


.0072.328 


.co8i,3()9 


.0090,411 


66 


67 


CC55 r6S 


oo73,.-24 


.0082,602 


.0091,780 


67 


68 


0055 800 


0065,205 


.0074 520 


.0083,835 


.0093,750 


68 


69 


.005 711 


.CO' 6 164 


.OC75.616 


.0085.068 


.0094,520 


69 


70 


57 534 


.Cv. 67,123 


.0076713. 


.0086 301 


.0095.890 


70 


7i 


.cot;8 356 


.0068 0§2 


.0077,708 


0^87,534 


.0097,260 


71 


72 


cr.qo,i78 


.cc6- .041 


.cc 70,904 


.0088,767 


.0008,630 


7* 


7'^ 


cc6o,o 


.OC7C,t 00 


coSc.Cf 


.0090,000 


.0100,000 


73 


74 


006. 821 


.oc7D;0 58 


.cc8i,c95 


.0091,232 


.0101.369 


74 


75 


0061 64; 


.CC71 9-7 


ro. 2 191 


.0092,465 


.0102,739 


75 






11. 








— * 


76 


.CC62 465 


.co'y2,,5>76 


.00^3,287 


.0093.698 


.0104,109 


76 


77 


oo6-„287 


oc':3,835 


.0084. 38 3 


.CC94 931 


.0105,479 


77 


78 


0064. joq 


or 74,7c 4 


ocr5 479 


.0096,164 


.0IC6 : 49 


78 


79 


.0064,931 


CC75.753 


,co86 575 


.00.97 397 


.0108 219 

.0109,589 


79 


So 


,0065,753 


.0076,712 


,0087,671 


.0098,630 


8« 
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VARIETIES IN PROPORTION. 



l^artlT. 



o 


3 P" 


3 i per 


4 per 


4t per 


•5 


cent. 


cent. 


cent. 


cent. 


8f 


.0066,575 


,0077,671 


.0088,767 


.0099,863 


02 


.0067,397 


,0078,610 
.0079,589 


,0089,863 
.0090,958 


.oioi,o9|je 


l^ 


.0068,1x9 


.0101,318 


84 


.0069,041 


.008^547 


.0091,054 


,0103,561 


«5 


.0069,863 


.0061,506 


.0093,150 


.0104,794 


86 


.0070,684' 


.0082,465 


.0094,146 


.oro6,oi7 


«7 


.0071,506 


.0083,424 


.0095,341 
.0096,438 


.0107,260 


88 


.oo7»,328 


.0084,383 


.0108,493 
.0109^26 


89 


.0073,150 


.008J.342 
.0080,301 


0097*534 
.0098,630 


90 


.0073-97* 


.0110,958 


V 


.0074,794 


,0087,260 


.0099,726 
.0I0o,^2I 


.0112,191 


9» 


.0075,616 
.0076.438 

.O077»26o 


.0088,219 
.0089,178 


.01-1 3.4H 


93 


.0102,917 


.0114,657 


94 


.0090,137 


.0103,013 


.0115,890 


95 


,0078,082 


.0091,095 
,0091,054 


.0104,109 


.0117,123 


96 


.6078 904 


.010C205 
.0106,301 


.0118,356 
.0x19,589 


97 


.oo79.7»6 


.0093,013 


98 


.0080,547 


.0093,972 


.0107,397 


.0120,821 


99 


.0081,369 ! .0094.931 


.oio8,4|3 
.0109,589 


.0122,0^4 


100 


.0082,191 


.0095,^90 


.0123,287 



S per 
cent. 

.011^,958 
•on 2, 328 
.0113,698 
.0115,068 
.0116,438 

.0117,808 
•0119,178 

,oi2o»547 
.0121,917 
.0x23,287 



,0124,657 
.01x6,027 
.0127,397 
.0x28,767 
.0130,137 



.0131,506 
•0132,876 
.0134246 
.0135,610 
•0136,986 



I 

St 

%x 
8j 
«4 
«£ 

8^ 

8r 

H 
90 

9* 

94 
95 

96 

9^ 

99 

xo«- 



ConJIruSiUn gnd tifi of tbt freceiing table, 

Diilv intertft 11 found hy dividing the «nniial intertft by 365 : hcbce .05, tile 
jntetcftof L, 1 for 12 months at ^per ce^t, dividtd by 365, the days ki a year,, 
quoti* .000x369, the intercft of L. I for one day} and, it this intcrert it irnilti- 
pited by 2, the pioduft will give the intereft for 2 days, aadfoon continaally, tili 
a table for any number of days be conftru^ed. 

Hence will the ufe of the table be obvious i for fuppofe the intcrcft of L. 47 8, 
16 s. was required for 80 days, at 5 per cent, f 

On a parellel with 80, and under 5 per cent, we iind - .0109.^89 

Whivh muliiplied by the given fum 478.3 

Produceth the intercft requ'red - - ■^. 5 4 ii4 

If the number of days given exceed |he bounds oftheteble, th^-intereft for 
i. it \» "'y ^ ^"^^^ tsibove, and multiplird by 3, 2, 4, ice. accotdingly. 

Had the laft requifiiion been for 160 4ay8, the intcrcft would have beer 

£.5 4 lliX2=:I.. 10 9 ici. 



But without the nfeof ubtet this mifHt have been full a^eafy, whc» the in- 
icfiii atr ce:ty Forinftanc^. 

478-8 
80 

73)' 383-040 
- r '■" ■ 
L. 5 4 11^ asbefere« 
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A TABLE OF SIMPLE INTEREST. 
The iotereft of one pound for a number of years. 



? 


At 3 per 


3i P«f 


4 percent. 


4i per s percent.; 


? 




cent. 


cent. 




Cent. 




? 


I 


•03 


•035 


.04 


.«4S 


•05 


I 


2 


.06 


.07 


.08 


.09 


.1 


2 


3 


.09 


.105 


.12 


•>3S 


•>S 


3 


4 


.12 


•14 


.16 


.18 


.2 


4 


5 


•»5 


•'75 


.2 


.225 


•25 


_s 


6 


.18 


.21 


•24 


•27 


.3 


6 


7 


.21 


.245 


.28 


.3>S 


•35 


7 


t 


•24 


.28 


.32 


•36 


•4 


S 


9 


.27 


•315 


•36 


.405. 


•45 


9 


10 


•3 


•75 


•4 


•45 


•5 


!• 


II 


•33 


.385 


•44. 


•495 


•55 


II 


IZ 


.36 


.42 


.48 


.54 


.6 


12 


»3 


•39 


•455 


•52 


•585 


.65 


»J 


>4 


•42 


.49 


•59 


•63 


•7 


I4r 


IS 


•45 


•525 


,6 


.675 


•75 


»5 


i6 


.48 


.56 


.64 


•72 


.8 


16 


»7 


•S' 


•595 


.68 


.765 


.85 


\l 


f8 


•54 


•63 


■ -72 


.81 


•9 


19 


•57 


.665 


.76 


.855 


.95 


19 


ao 


.6, 


•7 


^.8 


•9 


.1 


20 


21 


•63 


•735 


.«4 


•945 


1.05 


21 


32 


.6ft 


•77 


.88 


•99 


i.i 


22 


23 


.69 


.805 


•92 


»-o35 


1.15 


23 


24 


•72 


.84 


.96 


I -OS 


1.2 


24 


25 


•75 


•875 


.1 


1. 125 


1.25 


25 



This tabic is of ufc when intcreft is required for jczrsgnd 
days together, which frequently occurs in paying off mort- 
gages or bonds, as in progreffivc accouncsj in this cafe, add 
the iiitereft of L. i for the affigned years to the intcreft of 
L, I for the affigned days, and multiply by the fum as be< 
forc^ 

Compound 



42a VARIETIES in PROPORTION. Part IV. faff 

Compound Intereft. ^^^ 

Compound intereft is an allowance or gratuity made by thtf 
borrower to the lender, not only for the ufe of the principal, 
but likcwifc for the ufe of the intcrcft, after it falls due; to 
tbat the incereA being continually added to the principal, at 
the end of a year the fum or amount becomes a new princi- 
pal for the Succeeding year, and in this cafe the principal and 
intereft are always inc rcafing. It is true, the law doth not 
allow money to be put out at compound intereft, hixi the in- 
tereft may be exacted preciiely when it is due» and lent ODC 
again, by which means all he purpofes of compound inter- \ 

eft may be anfwered to (he lender ; belides^ in purchaiing an- 
nuities, penfions, or leafes in reverfion, it is ordinary to allow 
the purchafer compound intereft for his ready money, and 
therefore every dealer in thefe articles chjght to underftand it. 

Cafe I. Principal, rate, and time given, to find the Intereft. 

To the principal add the intereft for the firft year^ which 
becomes a new principal ; to which add the intereft thereof 
for another year^ which becomes a principal at the end of 
the fccond year; proceed thus progreffivtly for any number 
of years, and if there are days, add thfe intereft of the laft 
amount for that time, the difference betwixt the prifitipal and 
this laft amount gives the intereft* 

Or multiply the principal by the amOtint of i. i for % 
year continually for all the years propofcd. 

What is the compound intereft of L, 500 for 3 years, at 
f^ per cent*? 

20) SCO 5C0 

25 1 .05 . amount or i li 

20) 52 J iftycar. 525 ift year. 

2O.Z5 1.05 

20) 551.25 2d year. 2625 

27.5625 525 • 



Amount 578.8125 3d year. 55 '-^5 2d year. 

1.05 ^ 



Intereft 78.8125 3d year 



Amount 578.8125 3d year. 
Intereft 78.8125 3d year. 



Var. XIV. COMPOUND INTEREffT. 423 

^5/?. 2. What will L. 524, i2x. amount to in 34 jears, 

compound iacereft being allowed at 4 fir cent.f 

524.6 
.04 



20.984 intereft. 



545. 5H4 amount, 

•04 

21.82326 intereft. 



567.40736 amount. 
.04 



22.6963 intereft. 



<;o) 590.10366 amount at three years end. 
1 1.80207 intereft for 6 months. 

601 90573 amount at the given period. 

Cafe 2- The amo^jnt, rate, and time given, to find the prin- 
cipal or prefent worth* 

RULE. 

As the amount of I. I at compound intereft, at the rate 
and for the time given, is to L. i, fo is the amount given to 
^he prefent worth required. 

Exam. What ready money will clear a debt due three years 
hence of L. 578 : 16 : 3, compound intereft. being allowed at J 
fer cent.? 

1.05 



1.1025 
1.05 



1.157625 ' i.'I 578.812500 (500/. Jn/wer, 
' ' 578.8125 



Ga/^ 



4t4 VARIETIES im PROPORTION. Part l¥. 

CaXf 3. The principiU aunouat, aod rice beiog giftn, tm 
find the time. 

RULE. 

Divide the amount by the principal, and that quotient by 
the amount of I. i for a year, continually till unity is quo* 
ted ; the number of diviiions gives the number of years. 

Fxam. In what time will jL.500 amount to £.578:16:39 
compound intered being allowed at ^ptrantJ 
SCO) 578.8125 

1.05) 1. 157625 I 



1.05)1.1025 2 



1.05) 1.05 

Variety XV. Ofpurchafing freehoj[d or real cftatcs. 

ALL freehold or real eftates, are fuch as are bought to con* 
tinue for ever ; and queflions relating to fuch purchafes* 
cjccept in reverfioo, may be done in the xnoft iimple manner, 
without having recourfe totheufual theorems for performing 
queftions of that kind. 

Cafe I. When the yearly income is require4s it will be as. 
100 I the propofed rate per <:ent, \ \ the fum to be laid out ia 
the purchafe \ the yearly income . 

E\am» I. A gentleman would lay out X. 1000 on the pur- 
chafe of an eftate, but in fuch a manner as he migh^ get 7t 
per cent, for his i»oney« compound intereft ; what yearly im* 
come would he have from fuch aa eftace ? 

100^7.5 :*. 1600 : 75 

For 1000 Or 2I0) ioci|3 



7S 



2) 50 



no) 75.000 25 

75 as before* 

Exam. a. A gentleman haih L. 3500 to lay out on "the 
furchafe of an edate, fo as to have 4^ per cent . per annum for 
Us moneys what would be his income ? 

2 350* 



Vmu X7. freehold ESTATES, 435 

3500 
4 



S) 14000 s4p€r ctnt. 
1750 = 4 

157.50 SiL. 157 10 s. per annum. 

Cdfi %. If the value of an eftate if required, by haviDg the 
yearly rear, and a certain aiiowaQce/^r cenu given ; it will be 
9« the rate per unt. I lOO : : the yearly rent I the value re- 
quired. 

Eitam I, There is an eftate which yields nearly L. 75; 
what is the value in ready money, allowing intereft at ^iper 
lint.? 

^.; I 100 II 75 I 1000 
Fur 100x75 

— — = 1000. 

7-5 
^xam.7. An eftate brings of yearly rent, -t. 157, 10 s. 
what would it fell for, allowing the purchafer 44 ^^r ant. for 
bis money ? 

4.J ^ lop:: 157.5* 3500 

For 100X157.5 

— — — — = 3500 Anfvar. 
45 

Ctf/i 3. T6 find the rate fir cent, on money laid out on 
the purchafeof freehold eftates« It will be^ as the money 
laid out on the purchafe is to the yearly rent, fp is 100 to the 
rAte per ant* 

Exdm. 1. Suppofc £. X 000 is paid for a freehold eftate, 
which yields of yearly rent I. 75 \ what rate of intercft doth 
the purchaicr get for his money ? 

;ooo : 75 : : xoo : 7.5 

For 75X400 

^^ = 7 5 Anfvur. 

lOCO 

Exam^ 2 Supp^fe an eftate of £.. i so per annum is fold at. 
^5 years purchal'e, how much per cent hath the purchaCcr for 
hi;( money ? 

25x150=3750 : 150 : : 100 : 4 

Or 35 • I ^ • xoo I 4 
Vol. I. 3 H Variety 
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Variety XVI. Of pnrchafing freehold cftatci ia 
revcrfion; 

Cafe I . nPHE yearly rent of a freehold cftttc being knoi¥0» 
■*■ to nnd the prefenc worth of the reverQon of the 
faid eftate, after the expiration of a certain number of years 
at any given rate per eent.\ find the full value of the eftlite 
per laft variety, and then ind'the principal that will raifc thati 
fum, at the rate and time given, compound intercft being al- 
lowed. 

.Suppofe the reverfion of a freehold eftate, of L. 50 yearly 
rent, to commence three years hence, fs to be fold immediate- 
ly; what ready money ought to be paid forit, allowing the 
purchafer 5 per cent, for his money ? 

Firft 5 ! 100 I! 50 • looo 

Then 1.05X1. 05X1. 05 I ii: 1000 I r. SCj-ipr, 

Cafe 2. The fum given for the reverfion of a freehold'^ 
eflate, to commence after a certain number of years, being 
known,, to Snd the yearly rent, allowing the purchafer an af- 
Cgned rate of iniereft for his money. 

Find the amount of the fum given,, to the time from whicfr 
the reverfion is to comtnence ; and' the yearly income which 
that amount will purchafe, is the anfvrer.* 

Suppofe the reverfion of a freehold eftate to commence 
three years hence, is fold for L. 863, 19 s, allowing the pur-, 
chafer at the rate of ^ per cent, far hb money; what cughr 
the yearly rent to be in this cafe f 

ICO : 5 '. *. 1.05X1.05X1.05X863.95 : Z.50 jtn/tver. 

Qm^u^lon of decimal tables for computations in compound 
interejl. 

Operations by numbers in cortipound intercff are generally 
attended with fuch heavy multiplications and divifions, that 
they become very troublcfome, and liable to crrour; for 
which reafon 1 have thought proper to infert the following 
tables, by the help of which all queftfoas relative to cotn- 
popnd intereft may be quickly rcfoivcd, that fall within the 
compafs of the tables, ' ConJlruSiin. 



• J 



Var.XVI. COMPOUND INTEREST. 437 

ConftruSlion of thefirji table. 

The firft table ihows the amount of i /. from one year to 
ibrty, at 3, 34, 4, 44, and 5 fer cent, and is effcftcd by the 
.conuoual multiplication of the amount of i /. for one year at 
thefc rates, ^^r cafe i. of compound interrft. Thu« the a- 
^mount of 1 /. the third year at 5 per cent, will be 

4.05Xi,05Xf.05=i. 157625, and fo of any other. 

,C9nftru5lion cfthefecond table. 

The fecond tabic fhows the prefcni worth or value of i /. 
payable at any period from one 10 forty years inchtfive^ and is 
efiedled by dividing i /. by the amount found in the firft table 
for the time and rate affigned. Thus i being divided by 
,1.15^7625 will quote .8638376 for the prefent worth of i /. 
dud three years hence, compound mtcrcft at 5 "per cent. 

ConJiruStipn of the third table. 

The third t^blc (hews the amount of i /. per annum, and is 
-eafily made from the firft table, thus : To j 7. being the firfi: 
.year of the third table, add the iftyearof tha firft table, 
and the amount will be the fecond year of the third table ; 10 
•which add tlve fecond year of the firft tabk, and the amount 
will be the third year of the third table, 6r. For inftance. 

To 1.000900 

add i»05ooop the arnount of i /. at 5 per cent, for i year. 

2 050000 the ap[>ount for 2 years in the t\kird tabic, 
ii .102500 fecond yes^r^of ihc firft table. 



3.15250a third year of the third table, £sfc. 

'For the amount at the expiration of one year is the annuity 
iifelf, namely i / and i /. being put out to intercft at 5 per 
,ccnt. will at the end of the year become 1..05 to which the 
annuity being added, the fum 2;05 will be the amount of the 
annuityat the expiration ot two years, as above. 

Again, 2.05/. the laft amount, being let out to intereft at 
•thejame rate tor another year, it becomes at the expiration of 
that-pcwod 2.»i525^ to which adding i /. the annuity, we 
have 3.1525, which gii'es the third year of the third table, as 
•■fciforc, "Sc. 

3 H 2 ConJlruSiicn 
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CoTiftru6lt(m cf the fourth table. 

The fourth tabic (hews the prcfcnt value of iLper afrnum, 
&c. and is eaiilj conftruAcd by help of the fecond. Thus^ 

The prefent value of the firil year in the fecond table is 
the fame in the fourth table ; the firft and fecond years in the 
fecoad table, added together, make the fecond vear in the 
fourth table, and the third year in the fecond table, added to 
the fecond year in the fourth table, make the third year iothe 
fourth. For inftance, at 5 per cent. 

The ift year in ad and 4th tables -s -9523809 
The 2d year in the 2d table = .9070294 

The 2d year in the 4th table = 1.8594 104 

The 3d year in the 2d table = •8638376 

The 3d year in the 3d table == 2.7232480 £sr<r» 

For it IS plain, that every number in the fourth table is the 
prefent worth or prisDcipal of that fum or number in the third 
table which ftands againft the fame years, and therefore the 
whole conftrudion depends upon the fecond cafeof compound 
intereft. Suppofetbe prefent worth of 2.05 /. the fecond num- 
ber in the third table, were required at 5 per cent, it would be 

^^^-=1.8594194. For as 1.1025 lit: 2.05 I 1.8594104 

ConJIruSion (f the fifth tablf. 

The fifth table (hews the annuity which iL will purchafc* 
lie. and is made in this manner. Find the prefent value of 
I /. per annum in the fourth table at the aiSgncd rate and 
time ; then divide unity by the prefent value io (bund, and 
the quotient will be the annuity which i /. will purchafe at 
the fame rate for the fame time. For inflance, luppofe the 
annuity were required which i /. will purchafe, to continue 
for three years, intereft 5 per cent. 

In the fourth table under 5 per cent, and oppofite to three 
years, we have 2I7232480) i.ooooqoco 

The 3d year in the 5th == .3672085=3 the annuity for f;hfcc 

[yearly 
By the foregoing rules may the tables be continued to any 
number of years whatever. 

TABL? 
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TABLE I. 
AmouBt of I i^ for yean. 



iTearl, 



jferenii. 



I 
9 

10 

ti 
t» 

»3 
14 

;i 

i8 
19 

20 

ai 
%^ 
a3 
a4 

:i 

17 
ftS 

*9 
30 
3» 

3* 
33 
34 

31 
I? 

39 



^ftnm. 



4 per C9ttt, 



1.0300000 
J 1. 060900c 
J 1.09x^270 
I 1.125508S 

i i-i59»74^ 
I. 1940521 
1.2298733 
1.2667700 
1.3047711 
» 3439 '^3 
I 384M38 
I 425760S 

i.4685>37 
1. 5 125897 

'•5579674 
1.6047064 
1.6528476 

X 7oz433«^ 
1.7435060 

1 8061x12 
1.8602945 
1.9161034 
1.9735865 
2.0327941 

»-<>937779 
2.1565912 

2.22! 2890 
2.2879276 
1.3565655 
2.4272624 
2.5000803 
2.575C827 
2.6523352 

*-73»9053 

2 813S624 

2.^5982783 
2.9852266 
3.0747814 
3.1670269 
3.2620377 



I 035000O 
1.0712250 
1.1087178 
1.1475230 
1.1876863 
1.2292553 
1.2722792 
1.^168090 
1.3628973 
1.4105987 
»-4599<»97 
X. 51 10686 
1.5639560 
1. 6 1 86945 
1.6753488 
1.7339860 

1-7946755 
1.8574892 
i. 92250 1 3 
1.9897888 
i.o;943i4 
ft.1315115 
2.2061144 
2.2833284 
2.3632449 

*.4459585 
2.5315671 
2.620i7»9 
2.7118779 
2.8067937 
2.0050314 
3 10067075 
3.1119423 
3.22S0603 

3-3335904 
3.4502661 

3-57»0254 
3.696011^ 

3-83537 •* 

JL2iSL597 



4|i^ t*nU 



1.0400000 
1 .08 1 6000 
X. 1248640 
1.1698586 
1.2166529 
1.2653190 
i.3i,|9,.8 

t. 368 569 1 

X. 4233118 

1.4802443 

1-539454^ 

I.6ojO|22 

1.6650735 
1.7316764 
1.8009435 
1.8729812 
1.9479005 
2.0258165 
2.1061492 
2.X9II23I 
2.2787681 

2.3699 r88 
2.4647155 
2.5633042 

2 665x363 

2.7724697 
2.S833685 

* 99^^7033 
3.1x^6514 

3-H33975 
3-373'334 
3.50^0587 

3 6483H11 

3-7?45>63 

3 94DCE89 

4 'o:;93»5 

4.268oi?58 

i 4-43^8134 

4.6163659 

4.8o?t2..c6 



J p$r tiKtu 



1 .04500CO 
1.0929501 
1.1411661 
1*192^186 
1.2461819 
1.3022601 
1.3608618 
1.4221006 
1. 48 6095 1 

1.5520094 

1 6228530 
1.695^814 
1.7721961 

1.8519449 
1.9352824 

2.0223701 
2.1133768 
2.2cb4787 
2.3078603 
2.4117140 
2.5202411 

2 6336520 
2.7521663 
2.8760138 
3,0054344 
3.1406790 
3.2820095 
3.42<)69CQ 
3.5840364 

3-74$3J8i 
3.9138574 

4 0899^10 

4.2740301 
4^065611 
4.667,478 
4.8773784 

5 oc6S6c4 
5.3262192 
5.565?09c 
5.8i63t45 



1.0500000 
1.1025COO 
1.1576250 
i.».|So6| 

1.2762510 

«. 340095* 
1.407X004 

1.4774554 
1.5513282 
1.6/88946 
I.7IOJ393 
1.7958563 
1.8856491 

X. 97993 1 6 
2.0^89282 
2.1828746 
2.2920183 
2.4066192 
2.526950ft 

1 »'*5 )»977 
2. 7I 59626 
2.9252607 
3.0715238 
3.225 1 coo 
3-3«63c49 
3- 55507*7 
3-7334563 
3>.92oi29i 
4.«i6i356 
43219424 

45380395 
4.7649415 
5.0031885 
5 a^3348o 
5.5ibo«54 
5 7918161 
6.0814069 

6.3854773 
6. 7047 c 1 1 

7'0>9S887 
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TABLE II. 
The prefent worth of i /. for years. 



Years. 


Iperttnt. 


iifiercent 


^per ant. 


4i f>ercMt. 


5 ptrcenf. 


I 


.9708738 


.9661836 


.9615385 


•9569378 


.9523809 * 


% 


.9425959 


9335107 


.924556* 


%ll'^S 


.9070295 


3 


.0154417 


.9019427 


.6889964 


.8638376 


4 


.8S84870 


8714422 


.8548042 


.8385613 


.8127025 


1 


.8626088 , 


•841973a 


.8219271 


.8024511 


.783526a 
.7462154 


8374843 


•8135006 


.7903445 


.7678957 


7 


.8130915 


.7859910 


.7590173 


.7348285 


.7106813 


8 


.7894091 


•7594' 16 


.7306902 


.7031851 


.6768394 


9 


.7664167 


.73373*0 


.7C25867 


.6729044 


.644^089 


lO 


.7440939 


.70891S8 


.6755641 


.6439277 


.6139133 


11 


.7214213 


.6849457 


,649.809 


.6161987 


.5846793 


la 


.70I37P9 


.6017833 


.624 971 


.5896639 


.5568374 


13 ' 


.6809513 


.6394041 


.6005741 


^5642716 


.5305214 


^ «4 


.69 .,78 


.6177818 


•577475* 


.5399729 


.5050679 


15 


.6418619 


.5968906 . 


•5552645 


.5 '67204 


.4810171 


16 


.6231669 


.5767059 


.5339082 


4644693 


.4581115 


17 


.6050164 


^5571038 


.5'3n33 


4751764 


.4362967 


18 


.5873946 


.5383611 


.493623 X 


4528004 


.4i55»07 


19 


.5701860 


.5201557 


.47464*4 


.43330J8 


•S957340 


40 


.5536758 


.5025659 


.4563870 


.4146449 


•3768^595 


ai 


53^549 1 


4855709 


.4388336 


.396.7874 


.35!*94H 
.3418499 


22 


.5>J8925 


4691506 
4532856 


•42 9554 


•^797009 


^3 


.5066917 


•4057-63 


.3633501 


•32557^3 


24 


49»9337 


437957" 


3901^15 
•375' »68 


•347703s 


.3'0o679 


as 


,4770056 


.4231470 


.3327306 


.2953028 


26 


46^»6<}47 


.4088378 


.36C6S9Z 


.3184025 


.2812407 


47 


.4501891 


.3^-50123 


.3468166 


.3046914 


.2678483 
.2550936 


28 


.437^^76* 


.38«6;43 


•33H775 


.2915707 


29 


4243464 


.3fc87482 , 


.32065.4 


.2790150 


.2429463 


30 


.4119S68 


.-*562784 


.38^187 


.2670000 


.23>3775 


3' 


.3999" 7' 


3442104 


2064603 


.25s 5024 


.2203595 


3* 


.3883370 


.332*897 


.2850579 


.2444999 


.209S662 


33 


3770263 


3213427 


.2740942 


.2339712 


.1998726 


H 


.366C449 


11C4T61 


.2635521 


.2238959 


.1903548 . 
.1812903 


35 


•3553834 


.2999769 


•^534*55 


.2142544 


36 


.345' »4 


2>^c,8 .27 


.2436^ 87 


.2050282 


.1726574 


37 


.3 .4^829 


.2800316 


2342969 


.1061992 


.1644356 


38 


.3252262 


'2705619 


2252854 


.i877<jo4 


.1566054 


39 


•3»57536 


2614525 


.2 166; 06 


.1796655 


.T49H79 


^-^^ . 


.5065568 


2«; -.15725 


.20^82890 


r .1719187 


.1420457 -1 



TABLE 
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TABLE III. 
The amount of r /. per annum, or annuity for years. 



Yean. 



^firctut. 



% 
3 

4 

I 

7 
8 

9 
fo 
It 

12 

»3 

'4 

\l 

»7 
i8 

»9 

20 
21 
22 
»3 

*4 

15 
26 
27 
28 
29 
30 
31 
3» 
33 
34 
35 
36 
37 
3^ 

39 

40 



1. 0000000 
2.0300000 
3.0909000 
4- 18^6270 
5.3001^^8 
6.4684099 
7.6614622 
88923 ;6o 
10.1591061 

114 3«793 
12.8077057 

I4.lp902q6 

I5^'77904 
'7 086;, 242 
'8.59891 39 
20.1568813 
21.7615877 

*3'4i44354 
»5. 1 168684 
26.8703745 
28.6764857 
30.5367S03 
32.4528837 
34.42'54-o2 
36.4592643 
38.5530422 
40.7096335 

42-93 9225 
45a'88502 

^7-5754' 57 
50.COZ6782 
52.5022S85 
550778413 
57»7ioi765 
6046:0818 

^3-759443 
06.1742226 
69.1594493 

72 2342327 
75-4CI25S7 



34. per cent, | ^per CMt, ^per cent. 



I oooocoo 
2.0350000 
3.106/250 

4.21494^9 

S.^624'^59 

6 5501522 

7 77')4C75 
9.0516866 

T0.3684958 
11.7317031 
13.1410919 
14.601961b 
16.1130303 
17.6769864 

19 2956' 09 

20 97 1 0297 
22.7050158 
24 4996 > 1 3 
26 ^571805 
28.2796818 
30 2604707 
32. 3289022 
344604137 
36.6661282 
38 .9498567 
41.3131017 
43.7590602 
46.2Q0627: 
48.010799; 
51.6Z26773 
54.4294710 

57.3345025 

60,3412101 

63-453^24 

66.6740J27 

70.C076032 

73.45786^,3 

77.02 8S94 

80.724 9c 6*^ 

24-55°^77i. 



I. oooocoo 

2 0400000 

3>v2i6 00 
4 2464640 
54^63226 
6 6319755 
78982945 
9.2142263 
10 58 1795 ^ 
12 00610 'I 
•34863«;i4 
'5.02^8055 
16.6268577 

18.29'QII2 

20.0235876 
21.8245311 
23-697S»24 
2:.6454T29 
-7 6712294 
A9.7780786 
3'. 9692017 
342479698 
366178886 
'9.C826C41 
41.6459083 

44.? '17446 
47.0842144 
49.9675830 
52.9662863 
56 0849377 
■9.3283:52 
62.70 54687 
66 2005274 
69.8579f85 
7 3- 6:22348 
77.5583138 
o« .022464 
« 5.9703 562 
904091497 

95 0255'57 



LOOOOOCC 

2 04^oooc 

3.137025. 
4.278 19 f 

5.4707097 

6 716S91; 
8.0191518 
9 38001 3 
10.802 1 142 
12-28820 4 
13.841178S 
15 4640318 

'7.»599i33 
18.9321094 
10.7840543 
22 7'<J3367 
247417069 
26 8550837 
29 0635625 
31.3714-28 
33 783 '368 
36-3033779 
38.Q370299 
41.6891963 
44 5652 01 
47.5706446 
50.7113 36 
5 •993. 32 
57.42 0332 
61.0070697 
64.7523}<78 
68 6^62452 
72 7562263 
77.0302565 
8 1. 4966 'So 
86.1639658 
91.C413443 
96.1382048 

I Of. 4644740 

107^0303231 



S pet cent. 



I 0000000 
ft. 0500000 
3.1525000 
4 3*0:250 
5.5i563»2 
6 8019128 
8 1420C84 
9-549»oS9 
(1 0265643 

12 5778915 
14 2067871 

»5-9»7'265 
17.7129828 
19 5986320 
21.5785636 

23-65749'8 
2^.8403^64 
28.1323847 
30.5790039- 
33.0659541 
3S.7'925»8 
38 5052144 

4» 430475' 
44 5019989 
477270983 
5«-"345i8 
54 6r9r265 
58.4045828- 
6^-3227119 
66 43^8475 
70 7607899 
75 2988294 
80.0637708 
85.0669594 
§0. ',20307^ 
95.8363227 
101.6281388 
107.7095^58 
114.095023.1 
i20.7997y42. 



TABLE 
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T A B L £ IV. 

The prefent worth of i / per annum, or annuity for ft^rs. 



Yean 



i 

9 

ro 

XI 

iz 

'3 
'4 
»5 
]6 

17 

i8 
19 

20 



23 
24 

a? 

2S 

29 

30 

3« 

3» 

33 
34 

S9 



3 ^»' f'"'- 



zip''' 



0470*718 

» 9' 34^7 
28286114 
3 7'7«9*4 
4.5797071 
<.4i7t9i4 
6.2 309819 
7.0 1 96922 
7.786J0S9 
8.5302028 
9 2526241 
9.9540040 

J0.6349551 
11.2960731 

119^7935* 

12 56x1920 
13.1661^85 
«3-7535M< 

143*3799' 
'4*»774748 
• 5.4150141 
fc 9369166 
x6443^<^84 
«6«93554*« 
> 741 3 '477 
17.8768424 
18.3270515 
18.7641082 
19.0884546 

19.6004413 

20.0004285 
20.3887655 
20.7657918 
21.1718367 
21.4872200 
21.8322525 
22.1672354 
22.4924616 
22.8082151 

2 7'.TIA7'7I0 



0.^96.6 '&^ 
1.8996943 
2.8016370 
3.673078* 
451505*4 

5.32'?55JO 
61145439 

^•«759S55 
7.6076865 
8.3166053 
9.0015510 
9 6633343 
10.3027385 
1.09205205 

11 5174109 

12 0941x68 

12 65(3206 

13 1896817 
^17098374 

14 1124033 
14.6979742 
15.167124S 

15 6204105 
16.0583676 
16.4815146 
16.8603523 
(7.285,645 
17.6670188 
18.0357670 
18.3920454 
18.7362758 
I9.c6886q6 
19 3g020ns 
19.7006842 

20.COc6t>12 

20.2904938 
*o j:c5254 
20.8410874 
21.1024999 



4 per itnt, i 4^ per tint. 



0.96.5385 
1.8860447 
2.7750910 
3 <^*99852 
4.4518223 
5.242 1 J69 
6.0026547 
6.73*7448 
7.43533'4 

8 1108955 
8.7^763 
9-385«>7J3 

9 9856473 
10-5631223 

11 1183868 
11.651294^ 
11.1056680 

12 6592961 
13.W3393S5 
13.5903253 

14 0291589 
14.4511141 
X4 8568405 

15 2469^19 
15.6220787 
1C.9S27678 
16.3295844 

16 6630618 
16.9837132 
17.2910318 
17.5884921 

J7-87355<'0 
18.1476441 
]8.4i 11962 
1S6C46J16 

18 90^2803 
19.1425771 

19 3678625 
19.5844831 

10 70270*1 



0.9569378 

1.8726678 
2.7489644 

3- 5875*57 
43899767 
5JI578725 
5.8927009 
6.5958861 
7.2687905 
7.9117182 
8.5189x69 
9.1285808 
9.6818524 
10 2228253 

107395457 
1 1.23401 51 
U.70719X4 
12.15^9918 
12.5932936 
13.C079365 
» 3-4047239 
13.7844248 
14- '477749 
144954784 
14.8282089 
15.1466115 
1545130*8 
15.741L735 
x6 021^^885 
162S88885 

16 54439<^9 

16 7i:889<9 

; 17 C22862J 

; 17 24^7580 

17.46101 4 

17 (t6o4o(t 
i 17.8622398 

18.0^490902 
18.2296557 
18.^8 " 



96557 

/;844 



^per cext. 



0.9523809 
1.8594x04 
2.7232480 

3-5459 5«5 
4- 3*947*7 
5.0756921 
5.78637J4 
6.4632128 
7,^078217 
7.7217349 
8.30641^2 
8.8632516 

9-^9357S« 
9. 898640 Q 
10.37^6580 
10.8377685 
11.2740622 
11.6895869 
1208532 8 
12.4622103 
12.821x527 
X 1.1630026 

13 4885739 
13.7986418 
»4 0939445 
i4-375»853 

14 6430336 
14.8981272- 
'5 1410735 
15372451c 

15 5528 I C4 
15.S0 6766 

16 0025491 
16 19290:^5 
16.374 942 
16.5468516 

16 7112872 
16.867892.6 

17 0170406 
17 1 CQC862 
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TABLE V. 
The annuity which i /. will purchafc for a number of years. 



Vears. 


Z^erttni. 


It percent. 


^per cent. 


4i per ant. 


5 percent. 


I 


1.0300000 


1.0390000 


1.040C000 


1.0450. 00 


1.050 MOO 


ft 


•SiftSfo? 


.5260405 


.5301961 


•S?39976 


.5378 49 


3 


.35353^4 


•S5^93.4» 


.3603485 


.5637934 


.^672086 


4 


.2690171 


.2722511 


.2754901 


.2787437 


.2820 18 


I 


.2183546 


.2214814 


.2246271 


.2277916 


.23(9748 


.1845975 


.1876682 


.1907619 


.15387S4 
.1697015 


.197175 


7 


.1605064 


."635445 


.1666096 


.1728198 


8 


.1414564 


.1454767 


.1485270 


.1516097 


.1547218 


9 


.1284339 


.1314460 


.1344930 


.'375745 
.1263788 


.1406901 


lO 


.1172305 


.1202414 


.1230909 


.1295046 


17 


.1080775 


.I1I0P20 


.U4'49o 


.1172482 


.Uo38?9 
.1128254 


IS 


.1004621 


.1034840 


•1065522 


.1096662 


»3 


.0940295 


.0970616 


.1001437 


.1032754 


.1064558 


'4 


.0885263 


.O9U707 


094669c 


•C978203 


.10I0240 


'5 


.0837666 


.0868251 


.©$59411 
.0858200 


.C931138 
.0890154 


.0963423 


i6 


.0796109 


.082684S 


.0922699 


'7 


.07595*5 


.0790431 


.o82i<,8< 


.0854176 


.0886991 


i8 


,0727087 


.0758(68 


.078991^ 


.0822369 


.0855462 


»9 


.0698139 


.0729403 


.0761 3S6 

.c 735818 


•0794073 


.0S27450 


ao 


,0671157 


.0703611 


.0768761 


.0802426 


2f 


.0648718 


.0680366 


.0712^01 


.0746006 


.0779961 


22 


.0627474 


.0659321 


.0691988 


.0725457 


.0759705 
.r74i368 


23 


.0608139 


.0640188 


.0673091 


.0706825 


24 


.OC 90474 


»c622728 


.0655860 


.C6S9S70 


.07247C9 


2^ 


.0574-70 


.0606740 


.c 64012c 


.09743^0 


.07C9525 


26 


.o5593»? 


.0592054 


.C625674 


, .0660214 


.0695643 


»7 


.0545642 


.0578524 


.01612387 


.C647195 


.0682919 


28 


.0532932 


,0566027 


.06*0130 


.0635208 


.0671225 


29 


.05*1147 


.C5S4454 


.0588790 


.0624146 


.0660455 


30 


.0510193 


.054371 i 


.05783O! 


.0613915 


.06505*4 


3^ 


.0499980 


.o<;33724 


.0568 .-5.. 


.C604435 
.0595632 


.0641321 


3* 


.0490466 


.0524415 


.0559496 


.(632804 


33 


048 1 561 


.0515724 


.055101/ 


•0587H5 


.C6249C0 1 


34 


.0473220 


.0507597 


.054374? 


.0579819 


.C617554 j 


^^ ' 


.046^,93 


.0499r84 


•^535773 


■ .0572705 


.0610717 } 


36 


0458038 


.0492842 


.052886c 


.0566058 


.0604345 j 


^l 


.0451116 


.0486133 


• .0522396 


.0559840 


.0598^,08 


38 


.0444593 


.0479821 


.0516310 


' .05^4017 


.0592842 1 


39 


.0435J439 


.047^878 


.0510608 


•C548557 


■ .0587646 


40 


.0432624 


.0468278 


.Oi;C«;2 3C 


•c 5434^ J 


.05S2782 , 
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433 VARIETIES IN PROPORTION. Part IV. 

The application of the foregoing teblts. 

Prob. I . Pprincipal, rate, and time being given, to find ihc 
amount. * 

Multiply the amount of i /. found in the firft table at the 
rate and for the time given, by the propofed principal, and the 
produdl gives the anlt^er. 

Exam. I. What will looo/. amount to in 2C^ years,, com- 
pound interell being allowed at 5 per cent, per annum ? 

In the firft table under 5 per cent, and oppofite to ao years 
we have 

2.6532977 
1000 



-^•^653 5 11^. Jnfwer. 
Exam, 2. What will 1000 J. amount to, forborne 14 years 
and 3 moQtbs> at 5 per cent, compound intereft ? 
1.9799316 . 

1000 



80) 1979-9316 

24.7491 

2004.6807 

Hence if any fum is let out at 5 per cent, compound inte- 
reft, it will double itfeif in fomething lefs than 14 years and j* 

Proh. 2. Any principal, rate, and amount being given, to 
find the time. 

Divide the amount by the principal, and the quotient will 
be the amount of 1 /. at the given rate which will be found 
in the firft table under that rate, even with thie time required. 

Example. In ^hat time will 1000/. become 2653/: 5X. 
I ijrf. compound intereft being allowed at 5 per cent, per 
annum? . 

1000) 2653.2977 

2.6532977 which is found oppofite to 20 years. 

Prob. 3. Principal, time, and amount given, to find the 
rate of intereft. 
' Divide the am.ount.by the principal, and the quotient will 

i • . ■ • • .•■■•' be 
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be the tmounc of i /. which being found in the firft table 
even with the given time, and under the rate required* 

Exam. At whztrzte per cent, per annum will 1000/. tie- 
come 2653/. 51. iiid. in to years ^ 
iooo) 2653.2977 

2.6532977 under j per cent. 

Froh. 4* Amount, rate,^ and time being given, to find the 
principal. 

Divide the amount ^iven by the amount of i /. found if| 
the firft table, and the quotient will give the anfwer. 

Exam. What principal fum will amount to 2653 /• 5 x. 
i\\d. forborne 20 years, intereft upon iniercft at 5 per cent,? 

2.6532977) 2653.2977000 

1 000 Jnfwer* 

Prob. 5* Principal, rate, and time being given, to find the 
annuity. 

Multiply the annuity which i /. will purchafe at the rate 
and for the time given, found in the fifth table, by the prin- 
cipal, and the produA will be the annuity required. 

Exam. I. A gentleman hath 1000/. which he would fell 
for an annuity to continue 20 years ; what would be his 
yearly income for that time, fuppofing intereft upon intereft 
allowed him at 5 per cent.? 

,0802425 
1000 



80. 242 5 = L. 80-4-10I Anfwer^ 

Exam, 2. A farmer renews a 19 years leafe ; for 200 /. gra- 
tuity, to be paid at figning the leafe ; but for the farmer's 
conveniency it was changed to an yearly additional rent ; 
how much muft be paid annually, compound intereft at ^per 
cent, to compenfate the iofs the landlord fuftains of 500 /. 
ready money. 

.082745 

200 



16,549000=1. i6-ioiiJ, Anfwef. 

3 I a Proi. 
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Prob, 6. Principal, annuiey, and rate bfciog given, to find 
the time 

Divide the annuWy by the principal, and the quotient wilt 
be the annuity which' i /. will purchafs, at the given rate, 
which will be found in the fifth table under that rate, and 
even with the time required. 

Example, An annuity ofSo/. 4^. 19^^. is pur chafed for 
1000 /. at the rare of 5 per cent, compound intereft ; what 
time ought that annuity to tohtinue I 
1000) 80.2425 

.082425 even with ao years. Anfwer. 

Prob, 7. Principal annuity, and time given, to find the rate- 

Divide the annuity by the principal, and the quotient will 

be the annuity which i /. will purchafc for the given time, 

which will (land even with the time, and under (he required 

rate in the fifth table. 

Example. If art annuity of 80 /. 4 x. loi d. to continue 20 
years, be purchafed for looo /. what rate of intereft hath the 
purchafer lor his money ? 

1000) 86.24^5 
■III III * ■■■ 

.082425 under 5 per cent. Anfwer. 
Prob. B. Annuity, rate^ and time given, to find the amount. 
Find the amoutil of i /. per annum^ at the rate, and for the 
time given in tlble 3. by which multiply the annuityi and 
the produ^ will be the amount required. 

Example. What will an annuity of 80/. 41. lo^i. amount 
to in 20 years, compound intereft being allowed at 5 per cent, 
per annum, ? 

The amount of i /. for 20 years per table 3. 
33-o65954r 
80.247.5 

' 1-653^97705 
601319082 
1312^38164 
66131908a 
264527632^ 



7.653.29482186925 Anfmer, 
Which will be found equal to the aoiount of xooo /. in 20 
years. 

Prob. 
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Prob. 9. Annuity, rate, and amount given, to find the time. 

bivide the amount by the anntiit j, and the quotient will be 
the amount of 1 1- per annum at the given rate, which will be 
found in the third cable under that race, and even with the 
lime required. 

Example. In what time will an annuity of 80 i. 41. xo^ d* 
amount to 2i$53/. 5 s. lo^d, compound intereft zipper cent J 

80.2425) 2653.2948 21 86^25 

33 659541 even with 20 years. 

• Prob. 10. Annuity » time, and amount given, to find the 
rate, 

DivMe the amount by the annuity, and the quotient will 
be the amount of i /. per annum^ for the given time ; which 
will be found in the third uble even with the given time, and 
below the required rate. 

Example. At what rate per cent, per annum will an annuity 
of 80 /. 4 s. 10^. amount to 2O53 /. 5 j. io| d. in 20 years ? 

^0.2425) 265^29482186925 



33 0659541 in the 3d tab. btlow 5 per cent* 

Prob. 1 1 . Amount, rate, and time given, to find the an- 
nuity. 

Divide the amount given by the amount of i /. fbond in 
the third table, at the rate and time given, and the quotient 
will be the annuity required. 

Exam. What annuity will amount to L. 2653.29482186925 
in 20 years, compound intereft at 5 percent, f 
330659541) 2653.29482186925 

80.2425 annuity. Jnfwer. 

Prob. 12. Principal Turn in reverilon, rate, and time given^ 
to find the prcfeni value. 

Multiply tlie prefcnt value of i /. for the rate and time gi- 
ven, as in table 2d. by the principal, and the produA will be 
the anfwer. 

Exampk. What is the prefent value of 2653 /. 5 s. io|: d. 
payable at the cxpir-ition of 20 years, at the rat: of 5 per cent • 
^r annum f 

2653, 6rc. 
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2653.29482 1 86q25 

3768895 

1000. (^c. Ahfwtr. 

Prob 13. Annuitv, time in revcrfion, and rate being given; 
to find the prefent v;ilue. 

In cKe fourth table find the prefent value of i /. pir annnm^ 
at the given rate, both for the time in being and the time in 
reverfion, added together, and fubtraA the time in being from 
the other, and multiply the remainder by the annuity, the 
produft anfwers the qucftion. 

Exampk. What is it worth in prefent money to add 14 
years to a term of 7 years in being, and thereby itiake up the 
term of 21 years, the rent or annuity being 50 /. computing 
at the rate of 5 per cent, per annum ? 

The prefent value of i /. per annum, in the 4th tslble for 
21 years is - - - 12.82 11 527 
For 7 years 5.7863734 

DiflEcrence 7*0347793 
Multiplied by 56 



35 ' -73^9650 Anfwer. 

Prcb. 14. An annuity feveral times in reverfion, and rate 
being given, to find the feveral prefent values. 

Find the prefent value of I. i per annum^ pir table fourth, 
at the given rate, and for the feveral given times, which be- 
ing feverally multiplied by the annuity, the products will be 
the feveral prefent values of that annuity, for the feveral times 
given ; fubtraA the feveral prefent values, the one from the 
other, and the feveral remainders anfwer the queflion. 

Example. A has a term of 7 years in an eftate of I. $0 per 
annum} B has a term of 14 years in the fame edate in re- 
verfion, after the feven years are expired ; and C hath a far- 
ther term of 20 years, after the expiration of 2 1 years ; it is 
k*equired to know, what is the prefent value of the feveral 
t<rms, computing at the rate of 5 per cent. 

- The prefent value of i /. for 41 years X 50 = 864 14 4^ 
Ditto ditto for 21 years X 50 = 641 i i| 

Ditto ditto for 7 'years X 50 = 289 6 4! 

Therefore 
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Therefore £. 864 14 4t 
641 I i^ 

223 13 2TC^sterm. 



641 I li 
289 6 4i 



351 14 9 J jB's term. 



575 7 < 1 1 <^^ ^u°^ ^^ -^^ ^^ ^- 
^(89 9 4; ^s term. 

Pro^. 15. Aoy annuity 10 fee fimple, and rate being given, 
to find the prcfent yalue. 

Multiply the prcfent value of L. i per annum^ per table 
fourth; at the given rate by the annuity, abd the produft 
gives the ahfwer. 

Example What is the value of an eftate of L. 100 per an- 
fium in fee fimple^ coinpuiing at the rate of 5 per cent, per 
€fimm f 

IQP 
20 

L 2000 Anfwer. 

Prtjh. 16. The principal and rate given, to find the annuitj 
in fee fimple. 

This is the rcverfc ofthc laft jproblem, therefore divide the 
principal by the prefent value of i /. per annum in fee fimple. 
and the quotient will be the answer. 

Example, What annuity in fee fimpie will 2000/. purchafe^ 
at the rate of 5 per cent, per annum ? * ' 

2000 

-^— — =I0Q jlnfwer^ 
20 

Promifcuous examples » 
JSxam, I. A perfon having 12 years to run In a leafe of an 
eftate of 66 /. pir annum, of 60 /, for 40 years, would know 
what prefent money he muft pay, in order to complete the 
leafe by adding 2& years thereto^ computing at 5 per cent. 
compound inicrcft J ' . 

B/ 
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By tabic 4 the prcfcnt value of s /. per an- \ ^ g, 

fitm at 5 per cent, for 40 years, is 3 * 17.1 590002 

By the fame table, the valyc of i /. per an- ? o a^ 
num at ^hat rate, for it years to ruoj i^ 3 0.5632516 

Difference 8.2958344 

Multiply by 60 

Jnfwer 497.7500760. 
Exam* tm For a leafc of certaip protits' for 7 years, A 
offers to pay 1 50 /. gratuity, and 300 /. per annum ; B offers 
4«o /. gratuity, ahd 2$o per annum; C bids 650^ gratuity, 
, and 200 /. per annum ; and D offers } 800 /. for the whole, 
purchafe, without any yearly rent : ^ery^ which Is the beft 
offer, and what thedifftr^nce, computing at i per cent.? 

By table 4. the prefent worth of 3C0//. P^^\ t o • x /: 
annum^ for 7 years ^li^per ^ent. is 5 ^'^^-^^J^* 

To which add 1 50. 

Value of jf^ offer 1950.61 64 

The prefent worth of 250 /. ferannm^^^l 1^^^^ 'SOP-S'S^ 

'Add 400 



Valw of iP*s offer 1900.5136 

■ "I ■ A - ■ 

The prcfcnt worth of 20Q /. f^r annum foir 7 years 1 200.4 109 

AM 650 

Value of C^ offer 1850,4 jo^> 

D's offer 1800, 

Hence it appears that A's is the beft offer, and tliat, rejeft-, 
ing the decimals, he bids 50/. mor^ than 2?, too/, more than 
C and 150I. more than D. 

Exam, 3. Which is moft advantageous, a term of i9,ycars, 
of an cilate of 100 L per annum ^ or the reverfion of fuch an 
effate for «yer, at the expiration of the faid J9 yeiirs, com- 
pleting at the rate of 4/>t'r <cnt' compound ioterc(l ? 
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A freehold eftate oi 100 /• per annum^ at 4 per cent, is 

worth £. 2500 

And by table 4. the prefent worth of 100/. 

aaauiiy for 19 years at 4 per cent. i» =<3 '3-39385 

Confequently the reverfion is worth 1 1 86.606 1 5 

Hence it appears, that. the firft term of 19 years, is better 
than the rcvcrfion ever after, by 126.7877=^^. 126 : 15 : 9. 

Exam, 4. What annuity would be fufficient to pay off a 
debt of lOO millions at 4 per cent, compound intereft, in 30 
years ? 

^ By table 5« even wltb 30 years and under 4 per cent. .0578301 

I 00000000 



5.783010. 
So that fuppnfingthe national debt to be 100 millions, 

the imereli at 4 per cent, would bo 4.000*000 

It would require a finking fund of 1 7.83*0x0 

to clear the national debt in 30 years* 



Variety XVII. Annuities on Lives, 

A S annuities upon lives are daily bought and fold, and at 
•^^ this lime become a very Coniiderabie branch ofbulinefs^ 
I Ihall here offer the public, in miniature, the fubftance of 
what the bed writers upon thisiubjc£k have communicated ac 
grea-er length. 

The value of an annuity for life, depends as well upon the 
inteieft whiih money bears, as the probability of the life con- 
tinuing a longer or fliorter time ; the former of which is ge- 
nerally fettled by law, but the latter can only be determined 
by obiervation. 
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TABLE 



I. 



Sbieiriog the l^oUlNlities of life from the lateft obftnratieos 
made at London. 



NO mf Ages 


N of Avei 


NO of AgesN'O of Ages| 


pcfiOBt* corr* 


pcrfoof, curr. 


pcrfoni*. . our. 


pcHom. cDiT» 


1280 boro. 


462—* so 


*94 40 


X30— - 60 


410 0^ 


7 • 


10 • 


7» 


^0—— 1 


455—- ** 


t%A^ 4** 


1*3—— ^t 


170 • 


7* 


10 • 


6 • 


700—- % 


448 a» 


*74 4* 


„7 6i 


65 • 


7 • 


, 10 • 


6 • 


635 3 


441 as 


2^4 41 


iiii-— 6^3- 


JS* 


7* 


9^ 


6 • 


6po— 4- 


434 a4 


a55 44 


,o|_ 64 


20 • 


8 • 


9* 


5«5 5 


426 25 


. 246 45 


^% ^5 


16 • 


8 • 


9* 


(T* 


s«< « 


418 26 


•' »37 4^ 


93— 6«. 


13 • 


8 • 


%• 


6 » 


55« 7 


4rcr 17 


• *»i 47 


87- 67 


10 • 


8 • 


8 • 


6« 


54' S 


409— 28 


^ *20 4« 


?t 6» 


9» 


8 • 


8 • 


6 • 


53* 9 


394-— a9 
9 • 


8 • 


'1-*^ 


524—- 10 


385-— 30 


ao4 » 5<> 


69 70 


7 • • 


^^ 


$• 


5* 


517 11 


576 31 


,96 51 


64 71 


7* 


\ . <>• 


8 • 


5 • 


5'5 la 


3«r 3» 


r ,88 5a 


59 7*^ 


6 • 


9 • 


8 • 


5* 


504— -.13 


358 33 


,80 5j 


54-— 73 


6 • 


9* 


$ • 


5* 


• 49«-r- »♦ 


349- 7* 3f 


172 54 


49 74 


6 • 


9* 


1^5- 55 


4* 


49^—- »5 


340— 35 


45-— 75 


6 • 


9 * 


r* 


4 * 


486 ,6 


33, 36 


158 s6 


4f-j-76 


6 • 

480 17 


9* 
3*a 37 


7* 
»5» S7l 


38 77 


6 • 


9* 


7* 


3 • 


- 474 iS 


3,3 38 


144 58 


35 7^ 


, 6 • 


9* 


7* 


3*. 


468 IQ 


304 30 


«37 59 


32_- 79 


6 • 


10 • 


7* 


3* 


462 20 


294 40 


130— 60 


29— 80 



iVe?/^, The 
yearly. 
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Vfe and explanation ofthefirji table. 

Sappofe it was required to find the probability which a per* 
fen of 40 years of age batli to li^e 30 years longer, that \% 
to the age of 70 ; look ia the cahk agaion^ 40 years and 70 
years^ fronting which will be found 294 and 69 refpe<5tively; 
fheving that out of 294 perfons living of 40 years of age» 
no more thun 69 arrive at the age of 70; therefore fince the 
whole number of perfons living at the beginning of this 
terqi, is to the number remaining alive at the end of it, in the 
ratio of 294 to 69; the number of chances that a perfon oi 
40 years hath to livp 30 years longer, will be to the number 
of all the chances,, that he hath both to live beyond, and die 
within 30 ycarsv in the fame ratio of 294 to 695 confequently 
97V ^ ^^ meafurQ of the probability required ; the probability 
that any event will happen, being always to be confidered as 
the ratio of thechances which thatevent hath to happen, to all 
the chances which that event hath to happen and fail. Hence 
in ordinary cafes may the premiums for infurance on lives 
be efiimatedy and annuities bought and fold, in proportion to 
the riik ; which is obvious from this table.. For indance, fup- 
pofe it were required to find the value of an aniluity of 100/. 

for a life of 20 years of age, intercft 4 per cent. Becaufe 

the prefent value ok 100/. due at the expiration of one year, 
is L. 96.15; it is plain that L, ^6 15 would be the value of 
the fir ft year's annuity paid down was the purchafer fure of 
recovering it ; but the probability of his. living one year, ap-* 
pearing from the table to be only |^', the fum of £.96-15 
xnuft be diminifhed m the ratio of 462 to 45.5, in order to 
make a juft deduction out oi it, for the contingency of his 
dying before the end of one year, which will reduce ii to 94.7, 
equal to the true value of the firft year's annuity.. After the 
fame manner may the value of the fecond year's annuity be 
calculated ; for fince the probability of receiving the fecond 
year's annuity is in the ratio of 462 to 448, the prefent va- 
lue of 100 to be received at the end or two years, when 
the proportional difcount is allowed for J^t will be found te 
be L. 89.65. In like manner may the 3d, 4ch, 5^th; 6th, 
6ff. years annuity be computed to the utmoft extent of lite, 
the fum of all which will be the value of the. annuity re- 
quired. 
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Var. XVII. ANNUntEB on LIVES. 449 

Problems applying the ufe ef the foregoing tables. 

Proh. a To fiod the value of an aaouity for an affigned 
life. 

RULE. 

In table z. againft the given age» and under the ailigned 
rate of ioterelt, will ftand the number of jears purchafe 
ivhich an annuity upon that life is worth. 

EXAMPLES. 

Exam. I. Soppofe one of 20 years of age would fell an an- 
nuity of 100 /. during his life, what ready money would che 
annuity be worth* iotereft being allowed at ^fer cent.^ 

SOLUTION. 

Firft, oppofite to 20 years and under 4 per cent, we have 
in table 2. 148, which afcertains the value to be fo many 
years purchafe, and by multiplying 14.8 into the annuity 
xoo/. we have 1460/. for the anfwcr or prefcnt worth. 

Exam, 2. A widow lady, with 200/. a^year jointure, ^ged 
30 years, marries* a young merchant, who, to enlarge his ca- 
pital, propofes to fell the jointure; what ready money fhould 
ht receive, difcounting intcrcft at 5 per cent. 

SOLUTION. 

Oppofite to 30 and under 5 per cent, we have 1 1.6 for the 
years purchafe, which multiplied into 200=2320/. An^ 
fwer. 

Prob. 2. To find the value of an annuity upon two aflign- 
cd joint lives. 

Cafe I. Ifthe two lives be equal, the an fwer is found at, 
otiQCper table 3. 

EXAMPLE. 

Suppofe it were required to find the value of an annuity, 
50/. for inftance, upon two joint lives, each 20 years, in- 
tercft 5 per cent. - 

SOLUTION. 

Oppofite to 20 and under 5 per cent, in table 3. we have 
Vol. I. 3 L ,10. 1 
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lo. I the number of years purchafe, which mukiplied by 
50 /. the anntiicy, produceth 505 L for the anfwer. 

Cafe 2. If the given ages be unequal, but neither leis than 
25, nor exceeding 50, take half .he fum of the two for a 
mean age» and then proceed as in cafe i. 

Example. There are two joint lives upon an annuity of 
500/. the age of the one is j^o, and *hac of the other 40 ; what 
is the prefcnt worth of that annuity, intereft 4 fer cent. 

SOLUTION. 

2) o 

35 mean age ;^r table 3.z=8.9 years purchase. 
5 CO annuity. 

£.4400 Jnjwer. 

Cafe 3. If one or both ages be without the limits 25 and 50^ 
multiply the difference by one half the iefler of the two va- 
lues, and divide the produA by the greater, and the quotient 
added to the lefTer value will give the anfwer very near. 

EXAMPLES. 
Exam. I. Let the one age be 12 and the ocher 60 upon mi 
annuity of 100 A intereft 5 per cent. 

SOLUTION. 
Per table 3. 12=11 .4 
60= 5.2 

6.2 difference. 

2.6i the leflcr value- 



11.4) 16.12 



1. 4 14 quotient. 
5.2 lelfcr value' 

6.614 fum. 
100 



L. 661.4 Anfvter* 

Exam\ 
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£xtfm. 2. Let theage oftheonebe 8» and the other 30* 
AQDuicj and intereft as above. 

SOLUTION. 
8=11.6 

ti.6) 14.82 

1.279 

7.8 



9.079 

100 



907.9 Anfwer. 

Prob. 3. To find the value of an annuity upon two lives to 
continue as long as either of them is in being. 

Cafi I. If the lives are equal, find the given age in tab. 4. 
and againft it, under the propofed rate of intcre£l> will be 
the number of years purchafe required. 

EXAMPLE. 

Sappofe each of the ages 30, the'annuity 100/. intereft 
^percent, 

SOLUTION. 

OppofitetQ 30, table 4. under ^fer cent. 19.3 

100 



L, 1930 Anfwer, 

Cdje 2. If both ages be between 25 and 50, take half their 
Aim tor a mean age, *and then proceed as before. 

EX AMPLE. 

Suppofe one of the ages 28, and the other 48, ann uity 
100/. intereft ^per cent. 

3 L 2 SO 
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SOLUTION. 



38 


Or 28=14.6 


48 


48=12.4 


2)76 


a) 37.0 


38=13.5 


'3-^ 


100 





1350 Anfwer. 

Cdfi 3. If the given ages do not correfpond to the limita- 
tions 25 and 50, find the value of the two joint lives by the 
laft cafe of the preceding problem, which fubtradt from the 
fnm of the values of the two (ingle lives, and there will re- 
main the required value of an annuity upon the longeft'life* 

EXAMPLE. 

Let the one age be 1 2, and the other 60 upon ^m annuity 
of 100/. Intereft 5 per ant. 

SOLUTION. 

Potable 4. 12=17 
and 60= </.a 



26.2 fum. 
Per prob. 2. cafe 3. va- "> 
lue of 1 ftich joint lives. 3 6.6 14 



f 19.586=1, 19^58.6 Anfiuer. 

Prob. 4, To find the value of an annuity upon ibree joiiit 
lives. 

Cafi I. If all the lives are equal, the number of years pur- 
chafe is found at once per table 5. 

E X A M P L £ 

Suppofe there are three joint lives upon an annuity of 
I to/, intercft s^per cent, each 25 years of age — —required 
the value, 

SQ. 
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SOLUTION. 

Fit tabic 5. 25=7.6 
100 

i. 760 Anfwer. 

Cafi%. If all the three ages be between 1$ and 55, and 
the difterence betwixt the greateftand leaft not more than 15, 
i of the fum of their ages will be a meah age, with which 
proceed as in cafe i • 

EXAMPLE. 
Soppbfe there are three joint lives upon an annuity of 
100/. $per cent, intercft, wz. J, B, and C; An 30 years of 
age, B 26, and C 30 ; required the value. 
20 
26 
30 
« ^■■^"^" 

2)76 



580 
Ca/e^. If one or all of the ages be without the limita- 
tions prcfcribcd in thelaft cafc> multiply the fum of the three 
correfponding values by the fquare of the Icaft of them, rc- 
fcrving the produft; then multiply the two greater vahies in- 
to each other, and to the double o* the product add the fquare 
of the leflcr value, divide the rcfervcd produft by this i'dm, 
^ and fubtraa the quotient from twice the Icffer value, and ihc 
remainder will give the years purchafe* 

EXAMPLE. 

Let the three ages be 13, 314. and 53, intercft 4 per cent. 
The value correfponding to '3 =10.? 

to 3ii= 7-3 ' 

and to S3 = 5 

Sum =22.8 

5X5= 2{ 

Produft to be refer ved 57 • Thesi 
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Tkcn 10.5X7.3=76.65 

2 



1533^ 



n^'3 (570-0 

L. 

5Xz=ic— 3.2=6.8X100=680 Jnfwer. 

Prob. 5. To find the value of an annuity upon the longeft 
©f three lives. 

Cafe I . If the ages be all e<^ual, the anfwer will be found 
at once by table 6. 

EXAMPLE. 

Suppofe the three ages be each 30 years for 100/. annuity, 
intereft 5 per cent. 

SOLUTION. 

Per table 6. 30=15.8 years purchafe. 
100 annuity. 

1. 1580 value. 

Cafe 1. If none of the ages be below 10 or above 60, and 
the diflFeronce betwixt the grcateft and lead of them not ex- 
ceeding 1 5 ; to double the lutn of the two leaft add the great- 
eft, and take -f of ihe fum for a mean age, with which pro- 
cecd as in the lall cafe. 

EXAMPLE., 

Let the propofed ages be 16, 24, and 30; annuity ico I. 
and intereft 5 per cent. 

SOLUTION. 

16x2=327 ^^j^g ^j^^ j.^^ ^f ^j^^ ^^ j^^^ 
34X^=48 3 

30 the greateft. 

Mean age 22=^9 4 per table 6. 
100 

L. 1940 value. 

Ca/i 
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Cafe 3. If the given ages do no^ correfpond to the Irmira- 
tions in the laft cafe; find the value anrwcring to thd gre<^teft 
oi the given ages per table 4 and the values correfpond ing 
CO all the three fcveral ages by table 6. and let the diif erence 
of the two values anfwering to the grcateii age be taken and 
refervcd ; let ihe fquare of the greater of thefc two be divided 
by the produ<Sl of the two other remaining values ; multiply 
the fquare of the quotient by the refcrved difference^ then this 
laft produA» added to the value oF an annuity for the two 
youDgeft lives, will be the value required. 

EXAMPLE. 

Let the three ages he rcfpcftively 20, 36, and 60 ; annuity 
100/. and interel^ 4 per cent. 

SOLUTION. 

60= 1 2.7 /^r table 6. 
60=1 1. 2 ^rr table 4. 

1.5 diffei*encc. 
Then 20=19.77 ^ , ui ic 
36=17.2 f^^'"^^^'^^- 

338.84) 161.29=12.7X12.7 

.5X.s=.25 
1.5 

Value of the two youngcft lives') _ '^ '^ 
by cafe 2. prob. 3. 3 ""_!_. 



1737s 
100 



1737.5 Anfwer. 

Variety XVIII. Menfuration of Surfaces and Solids. 
Sect. L Of Surfaces. 

Surfaces arc meafured by the fuperficial inch, foot, or yard, 
according to the ftated meafures of different countries, 

and 
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and the meaibres peculiar to different artifts, as carpenters, 
plafterers, furveyors of land. Tlie fuperficial inch • is an^ 
ftnall furfacc of i inch length and breadth ; and becaufe 1 1 
inches make I foot of long meafure, 12X1^=144 inches make 
I lliperficial foot, 9 feet make f yard, 30^ yards make f 

E;rch, 40 perches make i rood, and 4 roods make 1 acre of 
nd-meaAire. The fuperficial content of every iurface is 
found by the proper rule of its figure, whether fquarc, iri- 
aingle, polygon, or circle. 

The fuperficial content or area of re&angular fquarc fi- 
gures, whether equal or oblong, is obtained by multiplying 
the length by the breadth ; the produ£l gives the content of 
the fame name wkh the dimenfion* taken, either inches, 
yards, or feet, accordingly. 

Exam, I. What is the fuperficial content of a board 15.5 
feet long, and 3.5 feet broad ? Here the dimenfions being ta- 
ken in feet, the produA will be fuperficial feet, 15-5X3 < 
5=154.25, the anfwer required. To perform this and the 
like by the Aiding rule : Set i on the line A to 15.5 on the 
line j5 j look for 3.5 on the line ^, and oppofite to this you 
have 54.25 on the lint i9 ; or on the guoter two foot fcale, 
extend the com pafs from i to 15.5; that diftance laid the 
fame way from 3.5 will reach to 54.25, the anfwer required. 

Exam. 2. What is the content of a deal 14.5 feet long and 
15 inches broad ? Here the length being given in feet, and 
the breadth in inches, fay, if 12 inches give 14.5 feet, what 
will 15 inches give f 14.5X15-^-12=18.125, which is the an- 
fwer in feet. By the Aiding rule, fet 12 on A to 14.5 on B: 
and oppofite to 15 on if you have 18.125 on ^ : or on the 
gunter, the extent from 1% to 14.5 will reach th« fame way 
from 15 to 18.125. If there were a number of fuch deals to 
be meaiiired, fuppofe 50, you need only multiply the content 
of one 18.125 by 50, the produft 906.25 is the content of 
the Vhole. 

The fuperficial content of a triangle is found by multiply- 
ing i of the bafc by the perpendicular falling on that bafc 
from the oppofite angle. For example, let it be required 
to find in acres the area of a triangular piece of ground, 46 
chains by the bafe, and 18 by the perpendicular, 23X18=414 
fquarc chains, which divided by 10, the number of fquare 
chains in an acre, quotes 41 .4 acres. By the Aiding rule, 
fct 10 on J to 23 on B j and oppoilte to 18 on J you have 

2 4».4 
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41.4 acres an f; on the guoter, the extent from 10(023 
reaches from 18 to 41.4. 

The fuperficial content of a trapezoid, or the fcgment of a 
triangle cut by a line parellel to the bafe, is found by adding 
the parellel fides together, and n^ultiplying i of that fum by 
the perpendicular breadth, the produdt is the content. 

An example of thi^ in ilaters work : Supppfe a pavilion 
roof the oppofite fides equal trapezoids ; let one of the fides 
be 8 1 feet long below, and 62 above, the breadth 30 ; let 
the other fide be 54 feet below, and 41 above, the breadth 
30 ; required the number of fuperficial yards of flaiing in the 
whole ? 

8i+62=i43-?-2=7i.5 Then 54+4i=95-^2=:47.5 

Add 47.5 

Ji9.X3^=357o-^9=396y yards, which dou- 
bled for the oppofite fides give 793I yards in all. By the Aid- 
ing rule, fet 9 on -^ to 1 19 on B, becaufe the dimer^fions are 
taken in feet, and the content required in yards ; then look 
for 30 on ^, againft which you find 396.6 on B, which dou- 
ble for the anfwer. 

Trapeziums, or irregular quadrilateral figures,are divided by 
a diagonal tnto two triangles, and the content of each found, 
by the rule proper to a triangle mentioned above. An exam 
pie in land meafure. Suppoie a quadrilateral piece of ground 
the diagonal 22 chains 40 links, the perpendicular falling on 
this diagonal from one of the oppofite angles 12 chains 30 
links, and from the other oppofite angle 9 chains 25 links, 
required the content in acres i^ Add the 2 perpendiculars to- 
gether, 12 chains 30 links + 9 chains 25 links =r 21 chains 
55 links, by which multiply half the diagonal 1 1:20; the pro- 
duct is 241.36 fquare chains, this divided by 10=^24 acres, ami 
.Ij6 remaining; bring the remainder to roods by 4=:,544, 
and then to perches by 40, the whole content is 24 acres 
b roods 2 1 perches. By the Aiding rule, fet 10 o« y/ to 21.5 
on B, and oppofite to 11.2 on /?, you have 24.1 acres oa 
B. Here obfcrve, that all irregular polygons arc in the iame 
manner divided into triangles j and the content of each 
found, and added into one fum. 

Regular polygons arc diftinguifhcd by the number of equal 
VoL.l. 3 M tide 
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fides ; thus a figure having 5 equal fides and 5 equal angles, it 
termed a pentagon ; a figure having fix equal fides is called a 
h xagon. The general rule whereby the fuperficial content of 
any polygon is found, is this : Take i the circumference, or 
the length of one fide multiplied by 4 the number of fides^ 
multiply ttiis by the perpendicular falling from the centre of 
the figure on any ot the fides ; the produA gives the fuper- 
ficial content. An example of paviours work. 

Suppo(e a piece of pavement in the form of a regular hexa- 
gon, the length of the fide 35 feet, the perpendicular 30.3 feet; 
required the area in fuperficial yards ? 35X3^:105 the half 
circumftance which X 30.3 gives 3181,5 this divided by 9 
gives 3535 yards, the an Twer. By the rule fet 9 on if to 105 
on B\ and againft 30.3 you have 353. 5» the fame anfwer. 

The area of a circle is found by fquaring the diameter, and 
multiplying the product by this conftant U£tor .7854, which 
cxprefleil) the area of a circle whofe diameter is unity. Sup- 
pofe a table roiind and circular, 5 feet diameter, required it^ 
area in fquare feet ? SX5=2SX.7854— 19 635 feet, the anfwer ; 
^ere it an oval table 6 feet long and 4 broad» the content 
would be 6X4=:24X.7854=i8.849. 

Sect. II. Of Solids. 

Solids are meafured by the folid inch, foot, or yard, A 
folid or cubical inch is a body of a die figure, its length, 
breadth, and depth being i inch, 1728 of thefe inches, that 
is, X 2X12X1 2 make one cubical foot, and 27 cubical feet make 
one cubical yard, Alfa 282 folid inches make i gallon £ng« 
lifh a(e-meafure; 231 inches make i gallon wine-meafure ; 
2150 inches are i malt bufhel ; 40 folid feet make i tun of 
yrood. Now, the folid content of every body is found by 
rules adapted to its particular figure « 

Cubes aiid parallelopipedon^are fo called, becaufe they arc 
contained under fix furfac^s, the oppofite ones wherof are 
parallel and equal*, and their folid content is found by multi- 
plying the length by the breadth, and that produA by th^ 
depth. 

Exam. I . Required in folid feet the content of a log equal 
at both ends, the length 16.5 feet, and 14 inches every way 
by the fide ; or, as carpenters term it, 14 inches fquare. Firft, 
fquare 14, that is, 14X14^=196, then fay, as 144 inches to the 
l^ugrh 16.5 feet, fo is 106 inches to the ai^iwer tn feet ; 
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i6.5Xi96=:3234, which divided by 144 gives 22.46 feet. 
This and the like is readily performed by the Aiding rule ; 
fet 12 on che girt line marked D, to the length on &, then 
look for 14 on Z), and oppofice to it you have the anfwer on 
C 22.46: or by the gunter, extend your cocnpafs from 12 
Co 16.5, that diftance twice turned over will reach from 14 
to 22*4, as before. 

Exam. 2. Required the content in malt bufhels of a cheft 
40 inche.^ long, 20 inches broad, and 15 deep ; 40X2OT1800X 
I5=i2000, which divided by 2 150 inches in a malt bufhel, 
gives 5.581 the anfwer. By ihc Aiding rule firft find a mean, 
proportional between the length 40* and the brca:th 20, 
which is 28.28. Then fet 46.^6 the gauge-point for malt 
mariced on hverard's Aiding rule M S^ on the line D^ to 15 
Ob C^ and oppofite to 28.28 on D, you have the anfwer on C 

Prifms of all kinds, whether fquare, triangular, or poly- 
gonaly are meafured by one general rule. Find the fuperfi* 
cial content or area of the bale by the proper rule ot (eft. i.; 
this multiplied by the length or height of the prifin, givss 
the foUd content. What is the content in ale-gaflons of a 
triangular prifm, the triangular bafe whereof is 36 inches in 
the Ade, and 24 inches by the perpendicular falling on that 
fide I The altirude being 40 inches, 4. of 36=1^X24=432X40 
=17280, this divided by 282 inches in one ale-gallon gives 
61.27 gallons. Pyramids may be reduced to the fame rule» 
being \ of their circumfcribing prifm. 

The fegments oF pyramids, as are all fquare logs greater at 
one end than at the other, are generally meafured by car- 
penters in the following manner : Take the girt of the log in 
che middle, ^ part of which note down ; muhiply it by itfelf 
taken in inches, then fay, as 144 is to the length of the log 
in feet, fo is that product to the content in feet Example, 
Suppofe a fquare iog 60 inches round in the middle, and 24 
feet long ; required its content in folid feet ; and how many 
tuns of wood are contained in 20 of thele logs I Ftrft, \ of 
60=15, which XI 5 gives 225 ; then 144 : 24 :: 225 : 37.5, 
the content of one log, which multiplied by 20 the number 
of logs, and divided by 40 folid feet in a tun of wood, gives 
the number of tuns required, 18 tuns 30 folid feet. By the 
Aiding rule, fet 1 2 on the line /), to 24 the length in feet on 
the line C\ and againft 15 on Z), you have the anfw r on C 
37.5 i or on the gunter extend from 12 to 15, that di(lance 
. 3 M 2 doubled 
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dbubled or twice turned over the fame way reaches from 14 
to 37.5. the content of i log in feet. Then to find the con- 
tent ot 20 logs in tuns, fet 40 on A to 20 on 5, and stgainft . 
37.5 on A you have 18.75 on 5. 

A cylinder is meafurcd by niuhiplying the fquare of the dia- 
meter by .7854, and multiplying that product by the length. 
Example, Suppofc an equal round piece of timber 14 inches 
diameter, and 5 feet long ; what is its folid content ? 
1 4x1 4= 1 96X, multiply by the length, taken in feet 196x5= 
980, and divide by this conftant divifor 183 34, which iS a 
gauge point for folid feet in round limber arifing from the 
divifion of 144 by .7854, the quotient 5.34$ gives the folid 
content of the piece in feet before the flobs are taken off. 

By thiis rule all round timber; whether equal at both ends 
or not, is readily mcafured bpth by the pen and Aiding rule, 
the diamercr in the middle bchig known. 

Suppofe ^ round log 15 feetjong, and the circumference 
in the middle 66 inches, required its folid content in feet, 
before the flobs arc taken off r Firft, find the diameter by 
this proportion, as 22 : 7 *. : 66 \ 21. Square 21, that is. 
21X21=441, multiply by the length in feet, 441X15=6615, 
this di'vided by the above-mentioned point 183.34 gives the 
anfwer 36.08 feet. 

By the Aiding rule, fet 13.5 (the fqu are root of 183.34) 
found on the line D, to 15 feet the length on C, and oppolite 
to 2 I the diameter on D, you have the fame anfwer on C 
36.08 ; or becaufe it may feem tedious to find the diameter 
by the circumference, to (horien the work, fay, as 42.54 a 
jwint is to 66 the circumference, fo is the length 15 feet to 
23.27 a fourth number ; again fay, as 42.54 is to 66 : : fo is 
23.27 to 36.05 the anfwer. Set 42.54 on Z> to 15 the length 
on C and oppofite to 66 the circumference on /), you have 
the anfwer 3^>.05 on C\ or on the gunter, extend ydur com- 
pafs from 42.54 to the circumference 66, that dift'ance twict 
turned over the fame way, from 15 the length, reaches to the 
fame anfwer as before. 

Cajk'ganging. 

Thefe are many different canons drawn from ftereometry 
for the gauging of calks • the following is both exaft, and the 
moft expeditious, by pen and Aiding rule: Take the dimenfions 
of the calk in inches; namely, the diameter at the bung, the 
diameter at the top. and the length of the calk ; fubtra^: the 
top diameter from the bung diameter, and note down the dif- 
ference ; 
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fcrence ; if the ftaves of the calk sre Much ctifVtd and bul- 
ging between the bung and the top, omhiply thediffer^iKe bf 
.7 ; if they do not bulge fo snuch, multiply by .65 ; if (h^ 
bulge yet Icfs, multiply by .6 ; if clMy are ftraight, or almoft 
Araight, multiply by .55, and add the produ£t to the top di- 
ameter ; the fum will be a noean diameter by which the cafk 
18 reduced to a cylinder. Square themeaa diameter thus found; 
then multiply by the length 6f the eaflc. Divide the produA 
by 359 for beer-gallons, or 294 for wine gallons. 

hxam. 1. Required the content in ale gallons of a round 
hogfhead, the bung diameter 48 incfact^ the top cfiaxikter 36 
inches, the length 60 inches? 

Bung diam* 48 

Top. diam. 36 

Difference 1 2 
X ^ 

8.4 

Add the top diam. 36:0 

The mean diam. 44.4 

44.4 



1776 

1776 
1776 



Squared 1971.36 

The length 60 

For ale gallons 359) 1 18281.60- (329.47 ale galL 

'Q77 

1058 
718 



By the Aiding rule. 3401 

On the line D you have 3^3^ 

18.9 the g^uge poini for ale * ' ' 

gallons marked J G. Set '7™ 

this to the length of the caflc ^^^^ 

60 on C, and againft 44 4 ^ ^^ 

the mean diameter on £), 2C12 

you have the anfwcr on C, ^ ^ 

329.5 as above 187 



£xam. 
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Exam. 2 Required the content in wine gallons of a pipe 
^6 inches hj the bung, 26 by the top, and length 54 
inches. 

Bung diam. 36 
Top diam. 26 





Difierence 


10 




X 


.6 
6 


Add die top diam. 


a6 


Tbe 




3» 

3a 

p6 




Squared 


I»24 




Length 


54 



4096 
5120 



Dtvifor for vine 25^4) 55296 (188.08 wine gallon*, 
. 3194 

2589 
»3S> 



2376 
2352 



3400 
,2352 



48 
By the Aiding rule. 
On the line D you have 17 the gauge point for wine gal- 
lons marked ^ G. Set this to the length 54 on C, and a- 
gainft 32 the mean diameter on D, you have the anfwer oa 
C 188.08 as before. 

Tbe End ef tkeJFi^sT Volume. 



